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Preface - Laudatio of Professor Pavel §tys 

The present issue of Aim Societatis Zoologicae Bohemicae is dedicated to Dr. Pavel Stys, Profes¬ 
sor of I '.ntomology and Head of the Department of Zoology at Charles University in Prague, on 
occasion of his 65th birthday, and in honour of his lifetime entomological studies. 

Professor Pavel Stys is an eminent researcher of the insect order I leteroptera. as seen by heter- 
optensts from all over the world. I Ie has published nearly four houndred works of different types. 
Scientific papers represent more than 170 publications, books, book chapters or textbooks about 
25. The majority of his publications deal with alpha- or beta taxonomy, morphology, ecology, 
ethology, bionomics, ontogeny, paleontology, zoogeography, phylogeny. and faunictics, either of 
various heteropteran taxa. at all taxonomic levels, 
or of the order 1 leteroptera as a whole 

Professor Stys was engaged also in other taxa 
of Insecta, during the beginning of his scientific 
carrier, for example, he studied the family Syrplii- 
dae from the order Diptera. 

Later on. he devoted his attention also to some 
questions about the phylogeny and higher clas¬ 
sification of the arthropod supraclass llexapoda. 
and other various taxa from the phyllum Arthrop- 
oda. 

A scientific scope of Professor Stys includes 
even the problems of theoretical entomology, com¬ 
parative morphology, phylogeny of animals in 
general, and evolutionary biology. Most of his 
results and conclusions are widely accepted and 
frequently mentioned and quoted by the other 
scientists. 

It is clearly evident, from a short telegraphic 
survey, thai Professor Stys is u versatile and at 
present time already rare "renaissance personali¬ 
ty". with a wide scientific interest, extensive pub¬ 
lication activity, and high productivity. The re¬ 
sults of his research has enlarged the human knowl¬ 
edge significantly. 

The proof of a high estimation of Professor 
Stys’s research is, among others, even his mem¬ 
bership in a number of Czech, foreign, and inter¬ 
national scientific societies, committees, boards, and institutions, c. g.. American Entomological 
Society, Society of Systematic Zoology. Scientific Hoard of Institute of Entomology of the Czech 
Academy of Sciences, Editorial Board of European Journal of Entomology. Czech Committee IUBS 
at Czech Academy of Sciences; nomination as Research Fellow of the American Museum of Natu¬ 
ral History in New York. 

Professor Stys's position as an university teacher at Charles University is not of less impor¬ 
tance. Besides leaching of graduate courses of General Entomology. Insect morphology and 
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Abstract Cryptovelia stysi sp tv k described from Malaysian Borneo (Sarawak) This is the second species 
known in the genus which comprise tiny, almost eye-less bugs living in the moist soil-lnlcr layer of tropical 
rainforests it Brazil and Borneo The results of a cladistic analysis of between the genera of Mcsovclndac arc 
presented Finally, the zoogeographies implications of the distribution of mcsorcJcid bugs arc discussed 
bncfly 

Taxonomy, new species, cladistic analysis, rooceography, Heteroptera, Gerromorpha, 
Mesoveliidae, world-wide fauna 


INTRODUCTION 

Semiaquatic bugs (Heteroptera. infraorder Gerromorpha) are distributed world-wide with about 
1,600 described species. The group includes the familiar water striders or pond skaters which are 
coaspicuously adapted to life on the surface film of water (the pleuslonic zone) in both limnic and 
marine habitats. Several groups of gerromorpnan bugs, however, five in various humid terrestrial 
and marginal aquatic habitats (the hygropetric zone). Previous ideas about the ecological evolu¬ 
tion of semiaquatic bugs (c. g.. China 1955) suggested an early colonization of the water surface by 
“littoral" bugs (the Saldidac or shore bugs were thought to be the sister group of the Gerromorpha). 
These bugs included the ancestor of all families except the Mesoveliidae and Ilebridac. Terrestrial 
or hygropclnc forms of the families Mucroveliidae and Hydrometridae w ere seen as examples of 
secondary return to land. 

I dedicate the present work to Prof. Pavel Stys in recognition of his outstanding contribution to 
our knowledge about the comparative morphology, phylogeny, and higher classification of the 

Heteroptera or true hugs. Pavel £tys was among the first workers to question the above mentioned 
scenario of adaptive evolution in the infraorder Gerromorpha (Stys 1976). His thorough observa¬ 
tions and eminent logic of thinking have inspired the author’s subsequent work on the classifica¬ 
tion, phylogeny. and ecological evolution of semiaquatic bugs (Andersen 1979. 1982, 1995b). In 
this paper. I describe the second species of the genus Cryptovelia belonging to the family Meso 
veil nine. Spec res of this genus arc ttnv, almost eye- less bugs which !r vc in the moist soil-] irrer layer 
of tropica] rainforests tn Brazil and Borneo. Next, the phylogenetic relationships between the gene¬ 
ra of Mesoveliidae are reanalyzed using cladistic methods. Finally, the zoogeographical implica¬ 
tions of the distribution of mesovelild bugs are discussed. 
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TAXONOMY 


Crypiovelia Auderscn et Polhemus, 1980 

Crypiovelia And^rscr & PolhctWl*. 19X0; 369 371. 

Type-species: Crypiovelia terrestris Andersen et Polhemus, 1980; by original designation and 
monotypy. 

Diagnosis ano description. Very small, 1.1-1.3 mm long, apterous insects, with pale brownish or 
yellowish ground colour. Head elongate with subparallel sides (big. 9). slightly longer than wide 
across eyes; head length longer than middorsal length of thorax; head slightly declivant in lateral 
view (Tig. 2) with a transverse ridge at base of head. Ocelli absent. Three pans of long cephalic 
trichobothria (Fig. 2, ct) situated almost equidistant on the dorsal head surface; two anterior pairs 
inserted on swellings. Eyes vestigial, caeh composed of 3-4 large ommatidia (Figs 2 and 9, oc). 
Antennal tubercles moderately prominent, situated near apex of head, antennae slender and long, 
subequal to or slightly shorter than body, flagclliform (Figs 1 aiul 8); first and third segments 
subequal in length and fourth segment 2-2.7* as long as first segment; third and fourth segment 
almost thread-like. Ventral region of head with a pair of low, longitudinal ridges; ventral lobes or 
bucculae small. Rostrum very long and slender (Fig. 2, ro), apex reaching basal third or half of 
abdominal sternum; first and second labial segments very small; third segment swollen at base and 
distinctly tapering in width towards apex, 2.3-4* as long as fourth segment. 

All three thoracic segments visible from above as transverse plates with nearly straight or slight¬ 
ly curved intersegmental sutures (Figs I and 8). Pronotum (pn) and mesonotum (ms) subequal in 
length, metanotum (ml) shortest. No trace of wings. The three thoracic pleura almost equal in size 
(Fig. 2), only distinctly separated from each other in ventral parts. Sternum of thorax and basal 
abdominal segments faintly carinated in middle. Metathoracic scent orifice inconspicuous, located 
on elevated posterior part of metastemum. l^egs slender and long, hind leg longest. Coxae, includ¬ 
ing the posterior pair, relati vely short (Fig. 2), inserted close to the ventral midline of thorax. Femora 
without dark spine-like hair along anterior margin; hind tibia without dark spines. Tarsi with three 
segments; first segment shortest, second segment subequal to or slightly shorter (fore and middle 
leg), or slightly longer than third segment (hind leg). Claws slender, inserted apically on last tarsal 
segment; dorsal arolium feather-like, ventral arolium bristle-like. 

Abdomen broad, length subequal to or slightly more than greatest width. Medioteigites taper¬ 
ing in width towards abdominal apex; a small scent orifice situated in middle of tergite4 (Fig. 8, so). 
Laterotergites (connexiva) relatively broad, slightly raised. Male genital segments relatively small 
bu; distinctly visible from above (Fig. I). Segment 8 rectangular (lug. 3), pygophore (segment 9) 
subovate (Figs 2,4-5. py); proctiger (pr) narrow, with or without lateral modifications; paramcrus 
small, symmetrical (Figs 4-5 and 7, pa). Female genital segments large (structural details, see An¬ 
dersen & Polhemus 1980: figs 13 14).Firstgonocoxa(= segment8)plate-shaped(Fig. lU.gxI):first 
gonapophyscs elongate, laemiatc, with small teeth on inner margin in distal par.; gonsmgulum and 
terguxn 9 (19) well developed, proctiger (pr) small and cone shaped. Second gonocoxa plate-shaped; 
goaoplacs (Fig. 10, gp) relatively small; second gonapophyses weakly sclerotised, elongate with 
pointed apices. 

Macropterous adult form unknown. 

Distribution. Neotropical (Brazil) and Oriental Region (Borneo) (see map. Fig. 12). 
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Cryptovclia terrextris Andersen ct Polhcmus, 198(1 

Crypioveba terrextris Andersen cl Polhcmus, 1980. 371 373, figs 1-18. 

Maiejiwi. EX-M1NTX) Holulype apterous male, labelled’ “Brazil, Pard, 5 km R. Relent, Apr. 26. 1974, soil-l:licr 
layer m primary forest, Leg R T. Schuh". Holotypc deposited in Muscu National. Rio dc Janeiro, Brazil. Paralypw 
BRAZIL. 1 male. I female (apterous), Para. 8 km fc. Belem. Anaoindcua, May 22 & June 30, 1973, liner m high 
secondary forest, R T. Schuh; I ftntalc (apterous), Pard, 5 km E. Dclcm, May 30, 1973. soil-iiuct layer in primary 
"icrra firmc" forest. R T Schuh All deposited in the Zoological Museum. IJmvcisiiy of Copenhagen. Denmark 
Other parnlypcs deposited in the American Museum of Natural History, New York, end in ihc J. T Polhcmus 
Collection, Englewood, Colorado (property of the National Museum of Natural History. Washington, D.C ). all in 
U.S A. (for details see Andersen & Polhcmus 1980). 



Figs 1-7. Ctypiovelta stys\ sp r,„ apterous male I - dorsal view, appendages of right side omitted; 2 - lateral view, 
antenna and legs except coxae omitted; 3 - segment 8, ventral view, 4 - pygophorc (segment 9), dorsal view; 5 - 
pygophorc and procurer, lateral view; 6 - proctigcr, dorsal view; 7 - left paramcrc. Abbreviations ct. cephalic 
inehobothlia. oe. eye; p,i, paramcre, pn. pronotum. pr. proctigcr; pv, pygophorc (segment 9); ro, rostrum; s7, 
sternum 7, td. segment 8. 
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Redescriptiok Size Apterous male, length 12-13 mm, greatest width (across metathorax 0 50 
0 52 mm. apterous female, length I 2-1 3 mm, greatest width (across abdomen) 0 52-0 56 mm 
Colour and vestuure Body above brownish-yellow, dull Head yellowish and chiefly dull, with 
a darker spot anteriorly between amcnnal tubercles Antennae, rostrum, legs, and ventral surfaces 
of thorax and abdomen, pale yellowish Body and legs with pale semierect pubescence 

Structure, apterous male (units of measurements, 1 unit =12 5 mm) Head length subepual to 
width across eyes {24 20) with a sharply demarcated, transverse ridge at base of head, anterior part 
of head broadly depressed between the antennal tubercles Eyes vestigial, each composed of 3-4 
large omroaudia Antenna distinctly shorter than total body length (80 98), relative lengths of 
antennal segments first 18, second 8, third 18, and fourth 36 Rostral apex reaching basal third of 
abdominal sternum, relative lengths of third and fourth labial segments 36 10 

Dorsal thorax slightly longer than head length (30 24), with evenly rounded sides Relative 
lengths Of thoracic segments pronotum 12, mesonotum 12, and metanotum 6, hind margin of pro- 
and mesonotum slightly sinuate, (hat of mefanorum nearly straight Relative lengths of leg seg¬ 
ments fore femur 30. fore tibia 26, and fore tarsus 10. middle femur 30. middle tibia 28, and middle 
tarsus 10. hind femur 38. hind tibia 40, and hind tarsus 16 h'ore femur slightly more mcrassate than 
middle femur, middle femora with (wo prominent, erect and dark spines ventral!y First tarsal seg¬ 
ment always shortest (2-3), second segment subequal to third segment m fore and middle tarsus 
(3 5), subcqual to each other in hind tarsus (6 6) 

Abdomen about I 5 X thorax length (42 30). with broadly rounded Male genital segments small, 
but distinctly protruding from the prcgenjtal abdomen .Segment 8 rectangular, with dorsal hind 
margin emarginate and ventral hind margin straight, pygophore subovatc with a lateral notch and 
group of spines at the points of attachment of parameres, proenger narrow, with short lateral lobes 
furnished with groups of stout spines, parameres small, rounded, with short recurved apices 
Structure, apterous female Head longer than wide across eyes (24 21) Relative lengths of 
antennal segments first 16, second 9, and third 17 (fourth segment incomplete) Rostral apex reach¬ 
ing untenor thud of abdominal sternum, relative lengths of third and fourth labial segments 35 13 
Other structures of head as in male 

Dorsal thorax subequal in length to head length (25 24) Relative lengths of thoracic segments 
pronorum 11. mesonotum 4 5, and metanotum 2 5, hind margins of pro- and mesonotum slightly 
curved in middle, that of metanotum nearly straight Relative lengths oflcg segments fore femur 
26, fore tibia 25, and fore tarsus 12 5. middle lemur 27. middle tibia 26, and middle tarsus 13, hind 
femur 32, hind tibia 35. and hind tarsus 14 5 Middle femora without spines First tarsal segment 
shortest, second segment shoi ter than third segment in all tarsi Other structures of head as in male 
Abdomen much longer Than thorax (48 25), distinctly widened across middle with broadly rounded 
sides Female genual segments and gynatnal segments illustrated by Andersen & Polhemus (1980 
figs 13 16) 

I JrsTPmuTioN Only known from the type senes from Brazil (Para) (see map. Fig 12) 

CryptovcUa stysi sp. n. 

(Figs 1-10) 

TYfrt MAicitiAL Hulol/pc eplcrous male, labelled “SARAW'AK, Kampong Scgu. 20 ml |~ 30 ItmJ SW ol Kuclung, 
rainforest, 4 vi 1968", "Iciifmould bcrlcsaie, KWT-63 291, rainforest", and "R W Taylor Accession 68" Dcpos 
iicd in ihe Australian National Insect Collection, CSJRO Division of Lnlomology. Canberra ACT. Australia 
Paratypn MALAYSIA (SARAWAK) 15 males, 6 females (apterous), and 2 nymphs, same label data as holo 
lypC Deposited wiflr .'lie frnkilype and m tho 2cw!ogrcaJ Museum, University of Copenhagen. Denmark 



DescitcmON. Size Apterous mate, length 1.0-1.1 inm, greatest width (across abdomen) 0.41-0.45 
nnn; apterous female, length 1.3-1.4 mm, greatest width (across abdomen) 0.60-0.63 nun. 

Colour and vcstiturc. Ground colour of body pale brownish or yellowish; appendages pale 
yellowish (specimens of the type series probably bleached as the result of prolonged storage in 
alcohol). Body and appendages covered by a sparse pubescence of pale, scmiercct hairs. 

Structure, apterous male (units of measurements, I unit 12.5 mm) (Fig. I). Head slightly longer 
than wide across eyes (22:19). A sharply demarcated, transverse ridge at base of bead, byes 
vestigial, reduced to 3 large ommatidia (Fig 2, oc); interocular width of head only slightly smaller 
(15.5) than width across eyes. Antenna subequal in length to total body length (85:86), relative 
lengths of antenna! segment 1 ;: first 16, second 9. third 17, and fourth 43. Rostrum very long and 
sierider. its ajiex icuching middle of abdominal sternum (Fig. 2, ro); relative lengths of third and 
fourth labial segments 35:14. 

Dorsal thorax slightly shorter than head length (18:22), with evenly rounded sides. Relative 
lengths of thoracic segments: pronottnn 9, inesonotum 6, and metacotum 3; hind margin of prono- 
tum slightly curved in middle, those of meso- and metanouim nearly straight. Relative lengths of leg 




hfiS 8 10 Cryptnveha sty.n sp. n . a [Hen'll-. female 8 - dorsal view, af-pCrdapM of right side omitted; 9 - head, 
dorsal view, sintccuia except first segment of Icll side ocinlied, 11) abdominal end. Literal view. Abbreviations, an, 
lirsc arlcr.nal segment. oc. eye. gxJ. firsi ipuiajwphysis. ms, mcsonoium. mi, mcianotum; pn, pronolum, pr, 
prftcugcr, so, abdominal scent orifice on icr^uc 4, si, sternum 7; t9, tcigura 9. 
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segments: tore femur 29, fore tibia 27, and fore tarsus 13; middle femur 24, middle tibia 26, and 
middle tarsus 12; hind femur 32, hind tibia 36, and hind tarsus 15. l ; ore femur slightly more incrassate 
than middle femur, hind femur more slender than other femora; femora and tibia without prominent, 
spinous hairs, hirst tarsal segment always shortest (2.5-3); second segment subequal to third seg- 
mcnr in fore tarsus (5:5). slightly shorter in middle tarsus (4.5:5), longer then third segment in hind 
tarsus (7:5). 

Abdomen about twice as long as thorax (36:18), distinctly widened across middie with broadly 
concave sides; first abdominal mediotergite short (3.5), tergites 2-7 subequal in length (5-5.5). 
Male genital segments relatively small (Fig. 2). Segment 8 (Fig. 3) rectangular; pygophure subovate 
(Figs 4-5); proctiger narrow (Figs 5-6), anteriorly with a group of hairs on lateral margins; para 
meres small, falciform (Figs 4 5 and 7, pa) with apices pointing mesad. 

Structure, apterous female (Figs 8 -10). 1 lead distinctly longer than wide across eyes (29:21); 
each eye with three large ommatidia (Fig. 9, oe); interocular width of head only slightly smaller (1 7) 
than width across eyes. Anfcr.na slightly shorter than total body length (99); relative lengths of 
antennal segments; first 18, second 10, third 19, and fourth 52. Rostrum very long and slender, its 
upex reaching middle of abdominal sternum , relative lengths of third and fourth labial segments 44: 
1 4. Other structures of bead as in male. 

Dorsal thorax distinctly shorter than head length (18.5), with evenly rounded sides. Relative 
lengths of thoracic segments: pronotum 10.5, niesonotum 5.5, and metanotum 2.5. hind margins of 
pro- and mesonotum slightly curved in middle, that of metanotum nearly straight. Relative lengths 
of leg segments: fore femur 29, fore tibia 27, and fore tarsus 13, middle femur 30, middle tibia 28, and 
middle tarsus 12.5; h:nd femur 36, hind tibia 39, and hind tarsus 18. First tarsal segment always 
shortest (3); second segment suhequal to third segment in fore tarsus (5:5), slightly shorter in 
middle tarsus (4.5:5), longer then third segment in hind tarsus (9:6). Other structures of legs as in 
lira lc. 

Abdomen much longer than thorax (53), distinctly widened across middle with broadly concave 
sides; first abdominal mediotergite short (4), lergites 2-5 subequa] in length (5-7), lergitcs 6-7 
slightly longer (8). Female genital segments relatively large (Fig. 10). First gonocoxac (gx 1) large, 
plate-shaped; proctiger (pr) small, visible from above. 

Structure, nymphs. Two nymphs (probably last instar) measuring 0.99 and 1.10mm, respectively. 
Colour pale yellowish. Head structure as in adult, each eye with 3 large ommatidia. Pronotum about 
twice as long as mesonotum. All tarsi with only one segment. 

Distribution. Malaysia (Sarawak) (see map. Fig. 12). 

Differential diagnosis. Cryptoveiia stysi sp. n. can be distinguished from the type species of the 
genus, C terreslris , by the following characters: 

(1) Head distinctly longer than dorsal length of thorax in C. stysi sp. n.; subequa! to or shorter than 
dorsal length of thorax :n C. terreslris. 

(2) Fourth antennal segment almost three times as long as first segment in C. stysi sp. n.; only about 
twice as long as first segment in C. terreslris. 

(3) Apex of rostrum reaching middle of abdominal sternum in C. stysi sp. n.; only reaching anterior 
third of abdominal sternum in C. terreslris. 

(4) Pronotum distinctly longer than mesonotum in C. stysi sp. n.; subequal to mesonotal length in 
C. terrestris. 

(5) Middle femora of male C. stysi sp. n. not modified; with two prominent, erect dark spines on 
ventral margin in C. terrestris. 

(6) Abdomen broad, almost ovoid in dorsal view in C. stysi sp. n.; narrower in C. terrestris (in 
particular in males). 
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(7) Proctiger ofmaie nor modified on lateral margins in C stysi sp n , with a pair of lateral exten¬ 
sions furnished with stout spines in C terrestns 

(8) Parameres slender and falciform in C sty si sp n , broad and stout ir. C ter rest ns 

PHY1X)GENY AND CLASSIFICATION 

Taxa 

Tlie Mcsovehidac is one of the smallest of the germmorphan families The chcck-list of Andersen & 
Polhemus (19iJ0 389 390) enumerates 9 genera with 32 described species Madeovelui Poisson, 
1959, Mesoveioidea Hungerford, 1929 (Madeovelunae), Cavaticovcha Andersen et Polheinus, 
1980, Cryptuveha Andersen et Polheinus, 1980, Darwimvelui Andersen el Polhcmus, 1980, Mesa- 
veiui .Ylulsanl er ffey, 1 852, M/novelia Andersen et Polhemus, 1980, Phrynoveha Horvath, 3915, 
A\v\Speoveha F.saki, 1929 (Mesovelnnae). Since then the following new caxa have been added The 
ger.us Austrovcita Malipatil et Monteith, 1983, with the species A queenslandica Malipatil et 
Monteuh. 1983, from northern Queensland, Australia, and A caledonico Malipatil et Monteith, 
1983, from New Caledonia, the genus Nereivelm Polhemus el Polhcmus. 1989. with the species N 
murphyi Polhemus et Polhemus, 1989, from Thailand, Darwimvchapotherm Carvalho, 19S4, from 
Brazil ami Z> anguluta Polhemus ct Man/ano, 1992, from Colombia, Phrynoveha ealedomea 
Malipatil et Monteith, 1983, andP bimuculata Malipatil et Monteuh, 1983. from New Catalonia, 
Mesoveha egorovi Kanyukova. 1981, from Sakhalin, far Last of Russia, and.V/ polhcmust Span¬ 
gler. 1990, from Belize This increases the number of mcsovelnd genera to 11 and the number of 
described species to 42 (including Cryptoveha stysi sp n ) 

The monophyly of the Mesovdndae is supported by the following characters (Andersen 1 982 
78). 

(a) Anterior end of egg obliquely truncate (egg cap developed in most species) 

(b) EclosiOn split of egg shell circular, embryonic egg buster absent, eelosion by means of 
embryonic bladder (for further details see also Cobbcn 1968) 

(c) Dorsal indentations and upodemes of head absent 

(d) Fore wing venation reduced (wings with only 3 closed cells as compared to the plesiomorpluc 
number of 4-5 closed cells m gerromorphan hugs) 

(e) First abdominal mediotergite of macropterous adult form with a pair of longitudinal ridges 

(f) A specialized cjacul.itorv hulb and pump present in the male genital tract (see also Cobben 
1978). 

Female mcsovelnds have a well developed ovipositor with long and serrate gonapophyses and 
large gonoplacs (Seudder 1959, Andersen 1982) Chiefly because of a superficial resemblance with 
the ovipositor of other I leteroptera (e g . Leptopodomorpha and Cunicomorpha). Andersen (1982 
253-256) inferred the female ovipositor of the Mesovelmlae to be plcaiomorphic, belonging to the 
ground plan ofGcriomerpha However, the iacmiate and serrate ovipositor is functicnaify associat¬ 
ed with the unique egg structure of mesovehids and habit of embedding the eggs in plant tissue 
inslcad of placing them superficially on the substrate as inferred to be the plesiomorpluc state in 
gerromorphan bugs (Andersen 1982 23,316) As also pointed out by Spence (1984 46), itismore 
parsimonious to assume that at least some of the structures of the mcsovelnd ovipositor must have 
evolved under selection for improved ability to place eggs within plant tissue The oviposjtor 
structure should therefore be added to the above list of autapomorphies for the MesoveJitdac 

The family Mesovelwdae has a! ways been considered quite distinct from other femtlscsofseini- 
aquatic bugs and even removed completely from the mtfaorder Genomorpha (previously named 
Amphibicorisae- Reuter 1912, Seudder 1959) However, all mesoveluds sliare the presence of lliree 
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pairs of cephalic trichobothria inserted in cuticular pits, a quadrangular mandibular lever, two 
pretarsal croha. and a gynatrial complex including a fecundation car.n[ and tubular spermatheca 
with other gerromorphan bugs. MesoveJiids arc therefore true cladistic members of the Gerromor- 
pha (see Andersen 1982 for a detailed discussion) as also implied by contemporary workers (c.g., 
Cobben )9f>8,1978. isiys Ker/hner 1975, Schuh 198b), and supported by a recent work on the 
molecular systematic:* ofllcteroptera (Wheeler el al. 1993). According to the hypothesis of phylo¬ 
genetic relationships between families presented by Andersen (1982:252-259), thcMcsoveliidae 
is sister-groap of the seven other families of Genomorpha (Gerridac, Hebridae, I lermatobatidae. 
Hydrometridae, Macroveiiidae, Paraphrynoveliidae. and Veliidae). 

Andersen & Polhemus (1980:384-388) discussed Inc relationships between the genera of'Meso- 
veliidac (not including Austrovelia and Nereivelia) and presented a phylogenetic tree. This pby- 
logeny was further discussed by Andersen (1982; 77 80), emphasizing its preliminary nature. The 
difficulties faced in reconstructing the phylogeny of *Jie Mesoveliidac stem, among other things, 
from the absence of knowledge about rhe characters of macropterous adult forms in all but a few 
genera (Madeoveha. Mesovelia , and Mesoveloideu). the obvious modifications of the head (e.g., 
reduction of eyes) in several species associated with a cryptic life, and the icicoinplete knowledge 
tor some genera ahoui structure of the internal reproductive organs and eggs. 

Tiie results of a reanalysis of the phylogenetic relationships among mesoveliid genera (including 
those described since 1982) are presented below, l’he data set (Table [) was compiled from the 
above mentioned sources (Andersen & Polhemus 1980, Andersen ! 982). from Maf ipatil * Mon- 
teith (1983) and Polhemus & Polhemus (1989). 

Characters 

The data sel (Table 1) comprises 27 characters. These characters and their states are listed below 
with annotations for most characters (for explanations of terminology of morphological structures, 
see Andersen 2982 ). 

1. Head extended in from of eyes (0); deflected in front of eyes (I). The head is extended 
(ported) in front of eyes in all genera of Mesoveliinac, deflected (declivani) in Made.ovelia and 
Afesovehidna. Since the porrect state is shared with other gerromorphan families (including the 
family I lebndae). this is probably ihc plesiomorphic state. 

2. Head relatively short, length distinctly less than thorax length (0), prolonged, subequal to or 
longer than thorax length (1). Among the Mesovclimac, the head capsule is distinctly prolonged in 
Austrnvelia, Cavaticovetia , Crypto velia, Danvinivelia. and Phrynovefio, less so in species of 
Mesovelia, Nereivelia, and Speovelh. The head capsule is relatively shortest in Mniovefia and 
the two genera of Madeoveliinac. 

3. Eyes normal in size, globular (0); vestigial (1). 

4. Each eye with more than 20 ommatidia (0) with 10-20 ommatidia (I); with only 3-4 ommatidm 
(2). The mesoveliid eyes are usually large globular and multi-facetted (very largo in Mnioveliu 
kuschcli Andersen et Polhemus. 1980). A distinct trend towards reduction of the eyes is observed 
in species which live in caves and other secluded places. Speovelia mexicanum Polhemus, 1975, 
has 30-35 ommatidm, S. maritima Esaki, 1929, about 24 ommatidia;/luvfrove/j'a cafa/vniea (but 
not A . qveenslandica\ Malipatil & Monteith 1983) and Dantmive/ia fasten Andersen el Pol¬ 
hemus. J 980. has about 10 ommatidia; and Cavaticovdia ana (Gagne et Howarth, 1975) has less 
than 12 small ommatidia in each eye (Gagne & I lowarth 1975). The eyes are vestigial in (he leaf-lifter 
inhabiting Ctyptovelia species, each eye composed of 3 4 luigc ominalidia. 

5. Macropterous adult form with ocelli (0); without ocelli (1) The presence of two ocelli at the 
base of the dorsal head surface undoubtedly belongs lo the ground plan of Genomorpha (An¬ 
dersen 19S2. 57). Ocelli arc found in the macropterous adult form Of wing dimorphic Mesovelia 
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species, but absent in A fadeoveliu and Mesoveloidea species (which are always macropterous). 
Unfortunately, this character cannot be scored for other genera of Meso veil mae which are only 
known in the apterous adult form. 

6. I hree pairs of cephalic mchobothria forming a regular pattern (0), terming a more or less 
irregular pattern (I). Mesoveliids have always three pairs of cephalic trichobothria inserted in deep 
pits on the dorsal head surface (a gerromorphan ground plan character; Andersen 1982: 57). The 
three pairs of trichobothria are inserted almost equidistantly on each side of the dorsal mid-line of 
thehcad in all mcsoveli ids except Danvinivelia, Madeovelia . Mesoveloidea, Mniovelia, and some 
Mesoveiia species, 

7. Antenna subfiagelliform (0); flagellifonn (I). 1'he four-segmented antennae ofmost Mesoveh- 
ldae are of the subflageliifbrm type, i.e., the two distal segments (together forming the flagellum) are 
only slightly mme slender and longer than any of the two basal segments (scape - pedicel). This 
type was termed “filamentary’' by Andersen & Polhcmus (1980: table 1). In the flagelliform ty pe the 
two disral antennal segments arc extremely long, slender, and usually setose. 'Hus type is found in 
Austroveha, Cryptoveha. Mniovelia, Nereivelia, PhrynovcUa, and some Mesovdia species. 

8. fourth antennal segment uniformly sclerotised throughout (0). with descleroti/ed zone in 
middle (1) Zrzavy (1990) presented an excellent analysis of antennal structures in 1 leteroptera The 
gerromorphan antenna is always four-segmented, but the fourth segment of several groups (the 
family I lebridae in particular, but also Madeovelia) has a desclerotized zone in the middle. 

9. Antennal segments without spinous hairs (0); with at least a few spinous hairs (1). 

10. Ventral head surface not modified (0); with a pair of low, longitudinal ridges (I); with a pair of 
elevated, longitudinal r.dges or carinac (2). The ventral (gular) region ofhead is relatively long tn 
mcsoveliicLs. Species of Cryptovclia, Mnioveha, and Phrynoveha have a pair of longitudinal, 
subparallel ridges between fbe ro.sfral base and the anterior margin of pros’emum which mAuslro- 
velui, Durwtnivclia , anil Nereivelia are elevated to distinct carinac. 

11. Apex of rostrum reaching meso- or metacoxac (0); apex of rostrum distinctly surpassing 
metacoxae(l). 

12. Legs without spinous hairs (0); with weak spinous hairs (1); with strong spinous hairs (2). 

13. Prothoracic suture separating tergum and stemoplcuron present ( 0 ); without such suture (I). 
The tergal and stemopleural parts of prothorax are usually not delimited by sutures. The presence 
of such sutures in Cryptovelia, Madeovelia, and Mesoveloidea is here interpreted as plesiomor- 
phic. 

14. Mesonotuni (apterous form) shorter than or subequal to pronotuin in middle (0); longer than 
pronolum in middle. 

15. Posterior margin of metanotum (apterous form) straight (0); sinuate or curved (I). Meso- and 
metanotum of apterous adult mesoveliids usually forms simple, transverse places which are shorter 
than pronotum and have straight intersegmental sutures. Deviations from this state arc interpreted 
as apotnorphies. 

16. Mesoscutellum (macropterous form) well-developed, triangular (0): reduced, posteriorly round- 
edd). 

17. Metanotum of macropterous form not modified (0); with a lobatc projection in middle (1). As 
the only gerromorphan bugs, macropterous adults of Madeovelia and Mesoveloidea have a typ¬ 
ical, triangular mesoscutellum. The pseudoscutellum found in macropterous adults of Mesoveiia 
arc composed by the mesoscutellum and a median lobe on metanotum (Andersen 1982:68-71). 

18. Metathoracic scent reservoir simple, undivided (0); scent reservoir divided (I). The metatho- 
racic seen? apparatus of gerromorphan bugs is composed of a pair of lateral scent glands and a scent 
reservoir w hich discharge its scent liquid through a scent orifice which opens midventral on metaster- 
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Table I Taxon-character mainx for ihc genera of Mcsovciiidac. Meaning of cbaracien and !hc:r siaie* explained 
in the text 
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nurn (Andersen 1982:46-48). In the Mesoveliidae, the scent reservoir is usually a simple subovate 
sac, but in species of Cryptovelia, Darwinivelia , Mniovelia , and Phrynovelia, the sac is at least 
partially divided into two sacs (Andersen APolhemus 1980, Andersen 1982; 74-75). 

19. Forewing with one closed cell in distal half(0), without a closed cell in distal half(l). 

20. Adults dimorphic, macropterous and/or apterous (0); always macropterous (1). The hypo¬ 
thetical ground plan of the Gerromorpha includes wing dimorphism (adults present in both winged 
and wingless forms) and a forewing venation composed by three basal, longitudinal veins which 
merge distal! y, forming five closer! cells (Andersen 1982:43-46). The winged (macropterous) adult 
form is only known from species of Mesovelia , Madeovelia, and Mesoveloideu, and species be¬ 
longing to the to two last mentioned genera are probably always winged. The lorewing venation of 
macropterous mesoveliids is reduced, with only three closed cells (Andersen 1982: 73-74). The 
venation found in Madeovelia and Mesoveluidea is interpreted as mere plesiomcrphic than that of 
Mesovelia species (distal part of wing without closed cell). 

21. Metatarsal segments increasing in length from first to third segment (0); second tarsal seg¬ 
ment as long as or longer than third segment (I). 

22. Pretarsi inserted apically on tarsus (0); prcapieally on tarsus (I). The pretarsul structures 
(claws, aroha, and parempodia) are primitively inserted on the apex of the last tarsal segment in 
gerromnrphan bugs. The preiarsus is moved to a preapieal or subapieal position in members of the 
large families Gerridae and Veiiidae (Andersen ! 982:42). Probably as a result of convergent evolu¬ 
tion, a similar state is found in Madeovelia and Mesoveloidea species (Andersen 1982: 72-73). 

23. Ejaculatory' bulb of male with slender pump flange (0), with broad pump flange (i). The 
ejaculatory bulb of die internal genital tract of the male was first recorded from Mniovelia kuscheli 
by Cobben (1968: 172 and fig. 63D) and subsequently found in all mesoveliids examined by An¬ 
dersen & Polheinus (1980). 

24. Ovipositor distinctly serrated (0); with weak, indistinct serration (1). 

25. Gor.oplacs large (0), small (1). The first gonapophyses arc distinctly serrated apicalfy in most 
mesoveliids. This serration is weakened in Cryptovelia and Madeovelia species. The gonoplacs 
are primitively large in mesoveliids but have been reduced in size in Cryptovelia, Mniovelia, and 
Phrynovelia species. 

26. Gynatrial sac small (0); large (1). The gynatrial complex of female gerromorpbans is composed 
of a gynatrial sac, a fecundation canal, and a long tubular spermatheca (Andersen 1982: 52-53). 
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The gynuirial sac js relatively small in all mesoveliids except in Mniovella kuscheti (Andersen & 
Polhemus 1980; Andersen 1982. fig. 94). 

27. Anterior end of egg without pseudopercular rim (0); with complete pseudopercular rim (1). 
The structure of the eggs of several species of Mesovdiidae was described by Cobben (1968), 
Andersen & Polhemus (1980), and Andersen (1982:63-64). Typically, a distinct pseudopercular nm 
surrounds the egg cap on the anterior, truncated end of the egg. This rim is indistinct or absent in 
Cryptovelia, Mcsoveloidea, Speovelia, and some Mesovelia species. 

Cladistie analysis 

The taxon-character matrix (Table 1) was subjected to a cladistie analysis using the parsimony 
program Hcnnig86 (Farris 1988). Most characters have only two states. Among the”three characters 
with more than two states, character nos. 10 and 12 were treated as additive (ordered). The result of 
the cladistie analysis was a single, 50 steps long tree (ci 60, ri- 65) with the topology depicted in 

Figll. 

The cladogram (Fig. 11) shows the most parsimonious hypothesis of relationships between the 
genera of Mesoveiiidae with the character-states supporting these relationships placed on the 
branches of the cladogram. The monophyly of the subfamily Madeovelitnae Poisson, comprising 
the genera Madeovelia and Mcsoveloidea, is supported by several apomorpbies of which the 
shape of the head (l-l). loss of ocelli (5-1), loss of apterous adult form (20-1), and preapical 
insertion of claws (22-1), arc the most reliable. The remaining 9 genera comprise the subfamily 


Madeoveliinae \ -Mesoveliinae 



Fig. 11 datagram of relationships between the genera of Mcsovchidoc. Black cross-bars indicate synapurmxpMc 
character changes between nodes, hatched cross-bars indicate iynapcmorph.es that arc reversals, open cross-bars 
indicate hornoplasics. Meaning of character numbers and character stales explained in the text. 
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I_| jtfcn/H'fcr 

# Sptovtlu 
O Phrynovelia 


Madeovdia A MesovtluuJea 

■ Cryplovella A Mnkndra ¥ Austrmrelia 

□ Cavaticovelta & Darwwivelia V Nc/tiveiia 


Fig 12 World ir.ao showing ihc distribution of the genera of Mcaovehklac. 


Mesoveliinae, the monophyly of which is supported by the structure of the thorax (13-1), ejacula- 
tor>' bulb {23-1) and egg (27-1). The group composed by Cavalicoveha, Speovetia, And Mesove- 
lia is only weakfv supported w hereas the remaining 6 genera probably constitute a monophyletic 
group supported by the ventral modifications of the head (10-1) and divided scent reservoir ( 1 8- 
I) The group composed by Phrynovelia, Mniovelia, Austrovclia, Cryptoveiia , and Nereivelia is 
supported by the flagelliform antenna (7-1) and small gonoplacs (25-1). The eladogram (Fig. 11) 
suggests sister-group relationships among the four last mentioned genera, but without strong 
support by characters. 

In conclusion, the present cladistic reanalysis of the Mesoveliidae supports the monophyly of 
the two subfamilies proposed by Andersen (1982), but not the relationships between the genera of 
Mcsovcliinae proposed by Andersen & Polhetnus (1980) and Andersen (1982:9S). 

ZOOGEOGRAPHY 

Andersen & Polhemus (1980) and Andersen (1982: fig. 610) mapped the world distribution of the 
tnesovehid genera and discussed their biogeogiaphical implications. Spangler (1990) and Andersen 
(1995a) presented updated check-lists and records of distribution for the species of Mesovelia for 
the New World and Palearctic Region, respectively. Tne distributions of mesoveliid taxa described 
since 1980 arc here added to the map (Fig. ! 2). In addition, the map depicts a record of an un des¬ 
cribed species of Phrynovelia from the Seychelles (N. M. Andersen & D. A. Polhemus, unpub¬ 
lished). 

The family Mesoveliidae is distributed worldwide, but apart from the cosmopolitan genus Meso- 
velia, most genera have more restricted ranges of distribution. However, the record of Cryptoveiia 
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stysi sp. n. from Romeo, thousands of kilometers from the location (Brazil) of the first species 
described in the genus, C. terrestris, suggests dial our present knowledge ofdistribulion probably 
is incomplete. Nevertheless, it seems fair to assume that the family have had a wide range of 
distribution for u very long time. This is supported by the finding of a fossil mesovcliid, Dun- 
canovetia extarsa Jell et Duncan. 1984 (Jell & Duncan 1984). in the lutwer Cretaceous (Aptian) of 
smitheastcni Australia. 

The distribution of the subfamily Madeoveliinae is interesting since the occurrence of the two 
included genera on both sides of the southern Atlantic Ocean {Madccvdia ir. West Africa. Mcso 
veloidea in Middle and South America) may represent a case of vicananee in response to the 
formation of the Atlantic Ocean following the breakup of Gondwanaland. 

The distribution of Cavuticoveha (Hawaii) and \fmove ha (New Zealand) may be relict, i. e.. 
where the present distribution only represents a traction of the pas: distribution. When described 
(AndcTsen & Polhemus 1980 ),l)ar\vincvelia was believed to be endemic to the Galapagos Islands, 
bu: two other species have now been recorded from both the Atlantic and Pacific coasts of South 
America (Carvalho 1984; 1'olhemus & Manzano 1992). Likewise, Malipatil & Monteith (1983) add 
eti two new- species vlPhrynuveha (a genus previously only known from Papua New Guinea) from 
New Caledonia. 
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Abstract Cfrymocotis stysi 3p. n.. is described from south-westem Western Australia. The host is recorded 
* Dryamira sessilis (Protcaccac) The genus Onymocoris Drake ct Slaicr. 1957 is rcdcscribcd and (he male 
genitalia of 0. stysi sp n. and O. izzardt iJiakc et Slater, 1957 are illustrated and described. Additional host 
and distributional records are prodded for other species in ibe family. Aspects of the biology of the family 
arc reviewed. 

Taxonomy, descriptions, host plants, Heteroptera, Thaumastocoridae, Australia 


INTRODUCTION 

The Thaumastocoridae arc a small family of cimicomorphan true bugs whose relationships, mor¬ 
phology and biology' arc inadequately understood. Drake & Slater (1957) gave the last systematic 
review of the family. Thaumastocorids are a largely southern hemisphere taxon, with most of the 
species found in Australia. Their cryptic habits suggest that much remains to be discovered of this 
highly autaponiorphic group Previous to Ihis work, the family comprised six genera and 18 species 
(Cassis & Gross 1995). The works of significance on the Australian fauna are those of Kumar (1964), 
Rose (1965), Slater (1973) and Hill (1988). Schuh & Stys (1991) reviewed the phylogenetic position 
of the family, proposing a sister-group relationship with the Miridae + Tingidae. Poinarand Santia- 
go-Biay (1997) described a fossil species from Dominican amber (Upper Eocene), suggesting a close 
relationship to Ihe extant Xylastodoris iuleoius, and that the family may have close relationships 
with the stem group Progonocimicidae. Cassis & Gross (1995) and Schuh & Slater (1995) reviewed 
much of what is known of the family. 

The Thaumastocoridae have long fascinated hetcropterists because of their novet morphology, 
austral distribution, and relative scarcity in collections. In a series of recent field trips in temperate 
Australia, we have collected numerous thaumastocorids, the efforts resulting in the description of 
a new species and new information on host plants and distribuiions. This work includes a redescrip- 
lion of the genus Onymocoris and provides new information on the morphology of the family. A 
review of thaumastocorid hast plants and biology, and the distribution of the Australian species arc 
also provided. 

This work is dedicated to Pavel ^tys, longtime friend and colleague, on the occasion of his 65th 
birthday. Our contribution is a very modest reflection of the seminal nature of Pavel’s contributions 
to heteropterology, especially to our understanding of the morphology and classification of the 
primitive infraorders Enioocephalomorpha and Dijiosocoromorpha. Prof. Stys was a visiting fellow 
at the Australian Museum in 1993 and has had a lasting interest in the Australian fauna, having 
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described endemic species of Aeinctopecheidae. Mindae, Coreidae and Orsillinae. A new species 
of Onymocoris from Western Australia, associated with a pro'.eaceous plant, is named in his 
honour. 


MATERIALS AND METHODS 

Museum abbreviations arc as tollows Australian Museum = AM; A me r; cun Museum cf Natural History - AMNH. 
Iruaiutn dc Biologla. Mexico UNaM; and Wcstcra Aurtralun .Museum - WAM The distribution nujw provided 
an- ba-scri on ihc new records m this work, records in Rose (1965), Drake &. Slater (1957) and Cassut A Gross 
(1995), and additional records from liic Australian Museum collection 

Measurement!. ure maximum length* and given m millimetres Morphulcgienl terminology follows 'bat of 
Schuh & Slater (1995) and Cassis (1995) The jugu of Drake &. Slater (1970) arc referred to as the roancibular 
plates. The homologies and nomenclature of the mlc genitalia follow Dupuis (1970) The illustrations of thr 
phallus have the phallothcca removed and ihc endosoma is not inflaicd 


TAXONOMY 

Onymocoris Drake et Slater, 1957 
(Figs 1-25) 

Onyntocvru; Drake cl Slater. 1957 361 (description): Cassis & Gross 1995. 392 (catalogue) 

T ype species. Onymocoris hackeri Drake et Slater, 1957: 364 (by original designation). 

Diagnosis. Distinguished from all other thaumastocorines by the mandibular plates equal to or 
barely surpassing clypeus. and from all thaumastocorids by the declivent head. 

Description. Small, length I S-2.5, macropterous, elongate-ovoid (Fig. I), moderately depressed, 
abdomen laterally expanded, usually with connexivaclearly visible beyond costal margins of heme- 
lytra. Dorsum strongly punctate (Figs 2,5), evenly on pronotal disc, scutellum. corium and clavus; 
punctures with depressed peg-like processes, and most ofler. with setae, inserted within punctures 
and laterad to peg (Fig. 4). Body sparsely to densely setose (Figs 2, 5 and 8), with flattened, 
decumbent, paie setae. 

Head: broad, transverse, wider than posterior width ofpronotum (Fig. 2). moderately decJivcnr; 
vertex convex medially; lateral margins of frons strongly convergent; clypeus acruate, tapered 
anteriorly, terminating ventrally (Fig. 3); mandibular plates convex (Fig. 2), antero-ventrally convex 
(Fig. 3), equal to or barely surpassing clypeus (Fig. 2); bucculae large, explanale, arcuate (Fig. 3), 
reaching posterior margin of head; eyes large, depressed, moderately to strongly pedunculate (Fig. 
2 ), poscero-laterally oriented, extending beyond posterior margin of pronotum; antennae inserted 
ven (rally, below eyes, Al about MV* of mterocular distance; labium extending beyond fore coxae, 
first segment broad, contiguous with bucculae, shorter than bucculae. 

Thorax: pronotum trapezoidal (Fig. 2), lateral margins rounded, divergent posteriorly, sinuate to 
weakly einurginate between callositeregion and disc (Fig. 2), calli weakly raised, polished, impunu¬ 
tate, glabrous, weakly depressed between calli; disc flattened to weakly convex, posterior margins 
rounded, posterior margin rectilinear; mesoseutum not visible; scute Hum small, subtriangular, weak¬ 
ly convex; proepistemum convex, larger than procpimercn. inesepinieron subqu.idrate (Fig. 5), 
metathoraeic spiracle not visible, supraeoxal lobe extending ventrally as a process; rnctcpistcmum 
subquadtate (Fig. 5), subventrally impressed, inetepistemum scent efferent system absent, witliout 
peritreme and evaporative areas evident; bemelytra extending between FIX to apex of abdomen; 
clavus weakly expanded posteriorly, claval suture strongly depressed; costal margins weakly con¬ 
vex, sometimes weakly expanded beyond claval commissure; coxae small, widely separated, coxae 
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globose, short; femora short, weakly fusiform, not incrassate, tibiae compressed, weakly and 
evenly expanded distady; Uusi 2 -seg/nen'ed, inserted on disto-dotsal margin of apex of tibiae, 
small, first segment minute, tibial appendix present on all legs; pretarsi with minute scliform parcin- 
podia, without pulvilli-like structures, claws evenly arcuate, thickened basally. 

Male abdomen: moderately to strongly expanded laterally (Fig. 8), with 8* tergite anti 8 :h stemite 
asymmetrical to accommodate pygophore (Fig. 8,12), dextral margin extending well beyond sinis¬ 
tra! margin (Fig. 11), caudad of left paramere; 8* stemite deeply emarginate (Fig. 11). medially 
almost contiguous with posterior margin of 7* stemite; pygophore tubular (Fig. 9), sinisirally ori¬ 
ented (Figs 9, 10, 12), antero-sinitral margin with subtriangular process (Figs 19,22), in resting 
position inserted below- 8 lh tergite (Fig. 11); genital opening spherical, smistro-lateral in orientation, 
entirely closed by flattened, sclerotrzed 11 “■ tergite (Fig. 10); paramere subtriangular (Figs 20. 2*i), 
along posterior margin of genital opening extending to opposite margin of genital opening (Fig. 
10 ); phallus with ventral margin lying along distal margin of pygophore, hasal plate of articulatory 
apparatus stirrup-shaped (Figs 20,24), basally extending to phallotheca, with ar. arcuate basal plate 
bridge, wath dorsal connectives and capitate processes greatly reduced; the ductusseminis flexible, 
smooth, secondary gonopore trough-shajied, sclerotized; phallotheca. box-like, sclerelized, open¬ 
ing laterally; endosoma membranous (Figs 20,23), inflatable, with V-shaped plate-like process. 



Fig. I. ilahitut of Onymoccn.\ styu n. sp., male. 
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Female abdomen: symmetrical, ovipositor absent (Fig. 13), with small terminal opening. 
Discussion. Onymocoris is most clearly differentiated from other 'JiaurnasUxiolines by die length of 
die mandibular plates, which are subequal in length to the clypeus. This condition is also found in 
the xylastoconr.es, ar.d is probably the generalized condition. The head is deeliventand :he clypeus 
terminates ventrally, unlike any other tiiaumastocorid. None of the other characters examined are 
clear apomorphtes for the genus. The restricted host associations with the plant family Proteaceac 
appear to he diagnostic, aldtough the host of O. barberi is unknown. No other group of thaumas- 
toconds has been found on proteaceous plants. 


Key to the species of Onymocoris 
(modified from Drake & Slater 1957) 


Ryes sirongly pedunculate and extending doreally to level of vertex when viewed from the front of the head, 
pronotum, scutellum, and posterior onc-fourth of corium chocolate brown, and stmrgly ccntrawng with pale 

icmaindcr of hcmclytra; hem elytra covering entire abdomen... O hacktn Drake c’ Slater 

Fycs not so MKingly poriuncuUuc and not quite reaching level of vertex wbcit viewed from the front of the fond: 
coloration variable, bet pronotum and Seutellum ucvCr choCplalc brown and di&linclly contrasting with largely 

pale hccnclytra. conncxival area not covered by hcmeicytia.... .2 

Conal margin strongly sinuate, dtxurcUy expanded beyond apex of cl aval commissure; pror.cul calli convex ar.d 
pioiiudmg, forming sharply angled pronotal margins; pubescence moderately thick, semicreci, nor silvery m 

appearance ....... O. barber i Drake ct SIuIct 

Conal .margin nearly slraighi; pronotal cclli not prominent, not forming sharply angled prcnoi^l margins: 

dorsum densely coveted witb silvery, oppressed pubescence...3 

Rntirc exposed portion of dorsum pale, including conncxivurr.. appendages entirely pale, except antennal 

segment 4 infuscaic.. O. iziaidt Drake cl Slater 

Vfcad. anterior pronotal lobe. SCuiellum. COtlHe»ivum. posterior half of oorium, and poslerior hell of rusrn- 
brr.nc dark, nearly black, contrasting with most of remainder of dorsum; femora mostly dark, ubiac and 
antennae pale .......... O. siyu sp. n. 


Onymocoris stysi sp. n. 

(Figs 1,2-5,8-11,18-21,25) 

Tv?t MAitRiAL HvMypr Male. AUSTRALIA: Western Austral*. Cape Nalurahstc National Park, 50 mclcrs. 33' 
32' 25" S. 115° 00’ 44" li. December 14. 1997. Sehuh. Cassis. Brailovsky, ex Dryandni sesstlu (97-49.1. Deposited 
in the Australian Museum. Sydney. Paratyp&i. same data as bnlotypc Western Australia Yalgorup National Pari, 
ncai Marlins Tank Campgiouiid, 32° 50’ 32” S, 115' 39' 44” E, December 14 1997, Sc huh, Cassis and Brailovsky, 
ex Dry win, sessilis (97-4 6); 30 km S or Armadale 32' 24' 34” S. 110" 16' 51" F. December Id 1997. Schuh. 
Cassis and Brailovsky ex Dryandra sessilis (9 1 64). Yalgorup National Park, 32° 50’ 09" S, IS5" 39' 04” b. 
November 27 1998. Ci Cas.is CX Dryandra sessilis JWA98 0SJ; Pinnacles Desert, Nambung National Park, 30° 
36' 16" S. US'* 09" 22’* L\ November 25 1998. Cassi>. ex Dryandra sessihs (WA98-93I. Mosman Cark. Perth. 
.32' 01 1 33" S, 115° 45’ 5T* E, 24 November 1998, Caaaia, ex Dryandra *eutlu rWA9«-01 j. Specimens from each 
locality fire deposited Hie AM, AMNH, UNAM and WAM. 

Diagnosis. Kccognized by (he generally darkened head, anterior pronotal lobe, posterior portion of 
the corium, and particularly, die posterior halfofthc membrane, the last sirongly contrasting witit 
the nearly white anterior half of the membrane Distinguished from Onymocoris izzardi , the only 
other species presently known from Western Australia, by its much darker coloration, O izzardi 
being largely cream colored. Distinguished from O. hackeri by the more nearly sessile eyes, and 
coforanon, the pronotum. scute Hum, and posterior one-third of the eorium being castaneous and 
strongly contrasting with the pale remainder ofthe corium and membrane in O. hackeri. Separated 
from O. barberi by ifs nearly straight eoriaf margin. 

The black coloration of the nymphs contrasts with that found in O. izzardi, whose nymphs are 
entirely yellow'. 
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DtJsnuprioN. Male. Stoui-bodied (Fig. 1). Small, length 1.80 2.12. Submacropterous. Hongatc- 
ovoid, abdomen expanded laterally, maximum width 0.75-0.98, extending well beyond costal mar¬ 
gins of hemelytra Dorsum evenly and densely punctate, with deep, broad punctures, dense: elon¬ 
gate. flattened, decumbent, pale setae. Dorsum mostly dark, slate grey, with pronotal disc and 
anterior 1-3 of hemelytra yellowish brown. 



Figs 2-7 Onwiocom ».*» »j sp n. (2-4): 2 dorsal view of head and thorax. 3 ventral view of head. 4 punctatian 
with peg-like structures and setae. 5 ptcrothoracic pleura Onymocons iz-ordi Drake ct Slater (b 7). <> male 
tarsus and tibia) process, ventral view. 7 nymphal tarsus and tibial process, lateral view. Abbreviations b bucculae. 
ca calli. c clypeus. cl claws. Ir lubrum. 1.1 Ifni labium segment, mp mandibular plate, me mcscpimcron. 
me: mcicpisternum, o ocellus, p pronotum. sel supracoxal lobe, tl firsi tarsal segment, ill second tarsal 
segment, ip tihial appendix 
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I lead: length 0.40-0.44, width 0.64-0.71. interoeular distance 0.35 0.43; mandibului plates bare¬ 
ly surpassing clypeus; eyes moderately pedunculate (Fig. 2); antennae uniformly stramineous, with 
short recumbent silvery setae, Al length 0.12—0 14. cylindrical. All length 0.23-0.26. weakly ex¬ 
panded apieaUy, All! length 0.23 0.24. subequal in length to All. AMI length 0.1S 0.22. fusiform; 
labium length 0.53 0 58, extending beyond apices of forecoxac, dark, slate grey 

Thorax: pronohrm length 0 33-0.37, posterior v\ idth 0.60-0 70. odlositc region, dark, slate grey, 
disc stramineous; seutellum. hemelytra extending to T1X of abdomen, cortum weakly expanded 



Figs X 13 Ovimacorv sfni sp. n iS 11». X dorsal view ot abdomen, 9 - terminal view of abdomen, in sim-aral 
view of lenninalia. II ventral view of lermiruilia Ommocont t::ardi Drake ei Slater (12. 13). 12 dorsal view 
ofTcrminalia. 13 ventral view of tcrminalia Abbreviations p pygophorc. Til second abdominal icrgiic. SVIII 
eighth abdominal stemitc. v vesica. 
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beyond claval commissure, membrane wilh anterior 1 12 milky white, remainder brown, sometimes 
with brown marking adjacent to posterior margin of curium; coxae pale, femora mostly dark, slate 
grey, with apices stramineous, tibiae stramineous expanded distally. tarsi dark, slate grey, with short 
recumbent silvery setae. 

Abdomen: Figs 8 11; Genitalia; Figs 19 21. 

Females. Similar to males in structure, colour, texture and vestiture. 1 englh 1.86-2.04. width 
0.94-1.02. Head: length 0.40 4).44. width 0.67-0.76. inlcroculardistance 0.41 0.46; A! 0.12 0.14. 
All 0.22 0.26. All 10.23 0.25.AIV0.16 0.22; labium length 0.54 0.63. Thorax: pronotum length 
0.35-0.38. width 0.64-0.71. 

Nymphs. Entire body castaneous to black: antennae, labium except segment 1 and apex, and 
tibiae yellow-white; femora and trochanters weakly to strongly infuscate. Entire body clothed with 
very shim, recumbent, scattered, silvery setae. Body very broadly ovoid (Fig. 18), flattened: vertex 
very broad; eyes not pedunculate; abdominal gland ostioles transverse, slit-like, thickened, at 
posterior margins of tergites IV and V (Fig. 18. insert ). 

Discussion. Most of the specimens examined were originally preserved in alcohol. When w el they 
appear almost entirely black except for the antennae, tibiae, and amchor half of the membrane. 



Tigs 14 17 Orryiiiuviins izzanh Drake cl Slater, in copulation; 14 anterior view. 15 lateral view. 16 dorsal 
view Of leiinitiaha. 17 vcntrosinlstial view of terminals Abbreviations m male, f female, p pypoph.ne 
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When dry. The specimens appear much lighter, in pari as a result of the faci that the silvery sclac 
v» bich clothe the hotly are now v isible, whereas on wet specimens they are nor. 

I Iost. Onymocoris sivsi sp. n. breeds on Dryandra vovr’/n <Proieaceac). 

Onymocoris izzurdi Drake ct Slater. 1957 

’ (Figs 6. 7. 12.13.14-17.22-24.25) 

OivfHNrtN-is ;::u’i/i Drake cl Slater. I’>57 362; faxsi.s & Gross 1995 393 

Nt.w Rteoiuxs WoIwb Ausiraliu Is km W ol Rcgun'j lord on Orange Springs Road. 110 meters. 30 03' 38" 
S. I I5 i 34' 31" I.. December 09 1997. Schuh. Brailovsky. ex Uank.Ua grandis I9 1 2S». Regan's l ord. Moore 
River, BmjmI Highway, 110 meters. 30° 5X’ 47" S. »15 c 42* 05" t . December i>9 JV97. Schub. Brailovsky. c\ 
danksiu gramlis |97 79). 48 km N of kegan's Font On Braiul Highway. 110 meters. 30" 36* 5R" S. U< 27’ 59” 
f . December 09 I'W. Schuh, Brailovsky. c\ /fanlsla gnntdts <97 30); 11.7 im VV of F.ikuhba. 3<l meter.. 51 
51" S. I15 c OS' 54" L. December II 1997. Schuh. Brailovsky, cx Bcmkxio gnnutis <97 35); 1.2 km w ol lineabba. 
30 meters. 29° 49‘ 39" S. 115° 14* 43" L. December It 1997. Schuh. Brailovsky, cx Utwksux grandi* <97-tot 
Specimens from each locality arc deposited in the AM, AMNI1 and l.'NAM 

Discussion. The nymphs oWnwiocoris iz~ar<li are entirely yellowish in coloration, with the excep¬ 
tion of the red eyes and infuscate tarsi. 

11os We have numerous records of Hankxia grandis as the host of 'Onymocoris t-zardi in Western 
Australia from the region between Perth and Geraldlon. The mating position of this species (Figs 
14 17) is discussed below. 



Fig IX Oiiyinociins *ivu xp n. fifth instar, insert abdominal glands Abbreviations, o - osliolc ol abdominal 
glands. IIV fourth abdominal tergite. TV fifth abdominal tcigitc 
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Buclozygum dcpressum Bergrolh, 1909 

Suilozygum depressum Hcrgrotli. 1909: 333, Drake A. Slater 195 7 364, Rose 1963 144, Sinter 1973 155; Hill 
198$. 37. Cassis & Cross 1995 392 

New Recur us. Queensland 9 6 km W of Mitchell, 430 meters. 26' 29' 31” S. 149° 32’ 22” E. OciO&cr 31 1998. 
Schuh. Csusiv. Silveira. ex eucalyptus populnea populnea [CA98-05J. New South Wales. 20 km E oi Retreat 
(W of Uratla), 1000 m. 30* 38’ S, 151° 15’ E. October 23 1995. Schuh aid Cassis. Eucalyptus sp (95-12); 
Western Australia Conspicuous Beach, Walpok-Nomahip National Park. 10 km li of Nornalup, 30 meter. 35** 
02' 14” S. H6 e 50' 39” E. December 17 1997. Schuh. Cassis. Hmilcvsky, ex Agonts flexuosu (9? 58). Mosinan 
Park. Perth. 32° CM' 33” S, 115” 45’ 57” E. 24 November 1998. Cassis, ex Agents jlnuosa |WA9S-Q)]. 
Specimens from each locality arc deposited in the AM and AMNli 

Discussion. Hill (1988) questioned the existence of Badozygum dcpressum in Western Australia. 
Nonetheless, the material we list from Conspicuous Beach near Nornalup appears unquestionably 
to represent B. dcpressum as defined by Hill. 



Fig'. 19-24 Onymot.r >/w s/ysi sp. n. (19-21); 19 - ventral view of pygophorc, 20 - phallus, 21 - Ic ll punmcrc. 
Onymoconic tzzardt Drake ot Slater (22 24); 22 - ventral view of pygoohorc (terpite XI and left paramcTC 
removed), 23 - phallus. 24 left pyranicrc. 
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Host We record this species from Eucalyptus and grape myrtle, Agonis flexuosa (Myitaccae), the 
latter being a new host record This species was previously known from Eucalyptus species (Hose 
l%5.Hifl1988) 


Badozygum brachypterum Slater, 1973 

Bactosygum brachypterum Slater, 1973 151. Cassis & Gross 1995 392 

New Records New South Val« 72 kin N Coonuburabran. I km N Big Flat Gully, 250 m, 30' 40’ S 149° 30* E, 
October 25 1995 5chuh and Cassis, cx Xanthorrhoea johnsonn (95 21). VICTORIA. Cull*: Desert Nat Pk, 5 
r. km W ot McDonald Highway. 150 m, 36° 37’ S. 141° 10* H. November 03 1995. Schuh and Cassis, cx 
Xanthorrhoea australis (95-50), 14 km S Nhill, Little Desert Nat Pk, 150 m, 36 s 27' S. Ml 9 39’ IS, Novcmhcr 
05 1995. Schuh him I Cassis, CX Xanthorrhoea minor lutea (95-55), 15 km S of Cann River, 250 m. 37" 12’ S, 119' 
08' b'. November 08 1995, Schuh an*l Cassis, cx Xanthorrhoea resin i/era (95 59). South Australia 14 5 kin 
NW of Keith. 100 m. 36" 09' S, 140" 16' E. November 03. 1995. Schuh anti Cassis, ex Xanthorrhoea serruplana 
senuplana <95-4*). 21 8 km S ot'Bcws, Ngarkat Conservation Park. 90 meters, 35° 35" 49“ S. 140° 27' 41“ E, 
November 09 I99K, Schuh. Carsis, Silvcira, cx Xanthorrhoea semiplana seimphuia JCA08-37). 38 1 km S of 
Bews. Ngarkat Conservation Park. 90 maters. 35" 39' 35” S, 140" 2<> 50" E, November 09, 1998. Scfnih, Cassis, 
Silvcira. ex Ximrhvrrhoea semi/i/ana semiplana JCA98-38] ). Mosman Park. Perth. 32‘ 01 * 33” S, 115" 45' 57” 
E. 24 November 1998, Cassis, ex Agonis Jlexuosa IWA98-01J Specimens from each locality are deposited in the 
AM and AMNH 

Discussion Slater (1973) described Baclozygum brachypterum from the Perth region of Western 
Australia As the name indicates, this species was based on brachypterous specimens Most spec¬ 
imens that we have collected have the hemelytra greatly abbreviated, covering only the first 
abdominal tergun*. I lowevcr, we have collected macroptcrous females from Ngarkat Conservation 
Park. South Australia and Mosman Park, Western Australia, which are the first records of wmg 
polymorphism tor this species This species is easily recognised by the sexual dimorphism in abdom¬ 
inal coloration, and in mosl specimens the hemelytra are uniquely shortened Our fieldwork has 
produced specimens from several localities in south-eastern Australia, dramatically increasing the 
known range, and suggesting that this species may have a trans-contmental distribution There 
appears to be no doubt that the specimens represent one species, and comparison with Slater’s 
material indicates that despite some variability, particularly in the shape and denticles on the mesial 
margin of the mandibular plates, the total range of variation is found in both eastern and western 
populations 

Host Slater(1973) based his description on specimens collected by sweeping in areas dominated 
by native vegetation, but he was unable to identify a specific host Wc have now established that 
this species is found in association with Xanthorrhoea preissu in south-western Australia Our 
fieldwork in eastern Australia indicates that Baclozygum brachypterum feeds on five other identi¬ 
fied species of Xanthorrhoea (Table 1) 

Thaumastocoris australicus Kirkaldv, 1908 

Thaumastocons australicus KirkaMy, 1908 778, Drake & Slater 1957 366. Slater 1973 155. Cassis & Gross 
1995 393 

New Recoups Queensland II km E of Adavalc. 300 meters, 25° 57’ 16” S, 144’ 4!' 05" E. November 02. 1998 
Schuh. Cassis. Silvcira. cx Eucalyptus populnea populnea [CA98-I3] . 9 km WSW of Adavalc. 270 meters, 25° 
54' 39" S, )44* 30' 51" E. November 02. 1998. Schuh. Cassis, Silvcira. cx Eucalyptus populnea populnea [CA98- 
14). 45 km N of Quilpic. 280 meters. 26° 20* 32" S. 144° 18’ 28" E. November 02 1998 Schuh, Cassis. Silvcira. 
cx Eucalyptus sp |CA98-I6). South Australia Scorpion Springs Conservation Park. 120 meters 35° 29' 14” 
S. !40° 51' 58" E, November 10 1998 Schuh, Cassis, Silvcira, cx Eucalyptus co.rtata (CA9S-423. 5 kn N Yunla 
toward Arkaroola, 250 m. 132" 32' S, 139° 33' E, October 29. 1995, Schuh and Cassis, cx Eucalyptus sp (95- 
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35); 51 km NW of Morgan. 150 tn, 33« 35’ S, 140* 00’ H, November 01, 1995. Schuh, Cassis, and Gross, ex 
Eucaly/Uus svciulis (95-44) (AM and AMNH); Bogan River. J. Armstrong (AM). Specimens collected by Schuh 
and Cassis are deposited in the AM and AMNH. 

Discussion. Specimens identified as Thaumastocoris australicus possibly represent more than one 
species, and may be contused with the closely related species, T. hackeri and T. mucquecni. We 
have collected additional specimens from New South Wales, Victoria and Western Australia that fit 
within this complex, hut these could not he positively identified without considerable more study 
and have been excluded from present considerations. 

Host. This species was previously known to feed on species of Acacia (Kumar 1964, Slater 1973). 
Our field Work extends ihe host associations 0 f Thaumasl<?curi\' australicus to Eucalypius species 
&om Queensland and South Australia. 

rhaumastneoris hackcri Drake et Slater, 1957 

Thaumastocurit hacker, Drake el Staler, 1957: 367; Rose I9(.5: 141; Slater 1973 155. Hill 1988: 37; Cassis & 
Grow 1995: 393. 

Nt* Recorw. New South Wales: ppprox. 3 km N Lansdownc via Tarcc, 30° 8* S, 145° 30' 0, November 2, 1990, 
G. and T. William.', cx Schizomittiu ovate (AM); Horton's Creek, near Cloud’s Creek. 30° 05’ S, 152'’ 63’ E, 
August 28. 1961, C K & A S Smilbe.s (AM). 



Fig. 25. Distribution of Onymocoris Drake el Slater species. 
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Host. The new record of this species from near Tarcc is of interest because it was captured in a 
pollination study, in association with the flowers of a species of the plant family Cunoniaccac 
(Williams pers. comm.). 


Thaumastocoris petilus Drake ct Slater, 1957 

TltuumasUM-ons pelilta Drake ct Slater, 1957: 367; Slater 1973: 154. Cassis & Gim 1995: 391 

Nnw Know's. Western Australia. Brand Highway, 8.2 km N of Hncabha, 29® 44* 46’* S, 115® 15* 14” It, Ocrohcr 
31. 1996. Schuh and Cassis ‘96-46), cx Melaleuca rhaphiophyllu\ Mosinan Park. Perth, 32 c 01’ 33” S. 115° 45’ 
57” fc. Novcmbct 29 and December 05, 1998 O Cassis cx Melaleuca sp (W.A98 08. 22], South Auvlrutlu IS 
km S of Bmvs, Ngarkal Conservation Park, 60 meters. 35° 33* 07" S. 140® 25’ 59” t. November 09. 1998 Schub. 
Cassis, Silvcira. c.x Melaleuca sp. [CA98-36J. Specimens from each locality arc deposited in the AM and ANfNH 

Discussion. The new distribution records from Western Australia and Soutli Australia indicate that 
this species is probably widespread across Australia in drier habitats. The species was first de¬ 
scribed from Victoria and the specimens from the Western Australian localities represent a signifi¬ 
cant geographic disjunction These specimens however exhibit enough variation from the original 
description, that a comparison with type specimens is required to be certain of the conspecificity of 
all the known specimens. 



Fig. 26 Distribution of ftaclozygum Dcrgroth species. 



Host. Oiir collections confirm Slater’s (1973) host record ,Melaleuca rhaphiophylla (Myrtaceae). 
The species has also been collected from undetermined species of Melaleuca from Western Aus¬ 
tralia and South Australia. 


MORPHOLOGY 

The male abdomen and terminalia of the Thaumastocond3e arc distinctive, exhibiting pre genital 
asymmetry that is unknown in any other cimicomorphan, and of a type analogous to some Diposo- 
coromcrpha and Nepomorpha. In all thaumastocorids the eighth abdominal segment is strongly 
modified, with the sternite grossly asymmetrical. The condition of the pygophorc is aurapomor 
phic, and is strongly oriented to the left or right side. The orientation of the pygophorc cart vary 
within a genus, and even within the species Xylastodoris luteolus. The genital opening is spherical 
and when the phallus is in repose, the opening is entirely covered by a spherical, scierotized plate, 
that is tentatively interpreted as the eleventh tergite. 

The male genitalia of the two species of Onymocoris investigated in this work arc very similar in 
structure, although, the male genitalia in O. stysi sp. n. are considerably smaller than in 0. izzardi. 
The genitalia oflhe.se species are very similar to those of llaclnzygum depressum and Thaumasto- 
curis auslra/ic-us (Drake & Slater 1957, Kumur 1964). This possibly indicates that within the Fliau- 



* Thaunaslocoris petilus 


Fig. 27. Drstributkwi of Thaumaiiocorts Kirkaldy species. 
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maxtoeorinae, there is little variation of the phallus and that it will not afford significant taxonomic 
or phylogenetic value. 

The phallus is divided into the articulatory apparatus, phallotheca and cndosoma. We support 
Drake and Slater’s (1957) contention that the endosoirta 15 not further subdivided into conjunctiva 
anil vesica. No distal sclerotized process was observed and any extension of the ductus seminis 
beyond die secondary gonoporc was unclear. We interpret The trough-like sclerotization at the 
base of the cndosoma as the secondary gonoporc. which bounds the apex of the ductus seminis. 
The male phallus appears to be typical of Cimicomorpha, and is reminiscent of Tingidae and some 
Mindae. Character states of the phallus that may be diagnostic for the Thaumastocormae possibly 
include: the ai ms of the articulatory apparatus in Thaumastocorinae very narrow (with basal fo¬ 
ramen large), the flexible, smooth ductus seminis, the trough-like secondary' gonoporc, the box-like 
phallotheca, and the distal V-shapcri .sclerotization of (he endaxoma. 

BIOLOGY 

Host Plant Associations 

Life histories of the Thaumastocoridae are poorly understood with most information derived from 
Baranowslc, (1958) for the New World spec ies Xylastadaris lutcaim ar.d I lill (1988) for Australian 
thaumastocorine species. All available evidence suggests that the family is exclusively phytopha¬ 
gous, and the species are associated with either the infructcsccnces, inflorescences or leaves cf 
trees and shrubs. Hosts have now been recorded for 16ofthe 19 described species (Table 1). Unlike 
the Xylastodorinae, where most species are recorded presently as host plant specific (Couturier et 
al 1998), many of the thaumastocorine species arc known from more than one plant species. Only 
Onymocoris species, Bciclozygum brevipibsum and Thaumastocoris peiitus are known from a 
single host. 

Patterns of host association can lie recognised, even though thau mas loco rids arc known from 
six plant families. The most curious association of thaumastocorids is with two unrelated families of 
monocots. All Xylastodorinae species arc known from palms, allhough the species have been taken 
from eight pulm genera, with Discocoris drakei known from three palm genera (Couturier 1998). 
Bacbzyguw braritypremm is recorded here from the Xanlhorrhoeaceac, with the association 
evidently ut the generic level, as this species has been taken fromsix species ofXanlhorrhoea. Thus 
species is commonLy encountered in eastern Australia, particularly in semi-arid .areas of the Murray- 
Darling basin (Fig. 26). Slater (1973) originally described Baclozygum brachypiem/n from Western 
Australia although he recorded no host information We found this species in association with 
Xatitlunrhoea preissii in a disturbed luihilal, in a paik in suburban Perth. We spent considerable 
time searching for tins thaumastocorid species on Xanihorrhoea, and the related genera Dasypn- 
gor and tiingia, in other parts of Western Australia, without success, t his represents the first 
association of Hcleroptera with the Xanthorrhoeaceae, although at one particular location (Yalgo- 
rup National Park, Western Australia), anthocond nymphs were encountered in the same microhab¬ 
itat. In general, there are few records of the Hcleroptera exploiting monocots in Australia. Aside 
from the typical association of family-groups such as the Blissidae ar.d Steiiodemini (Mindae), and 
genera such as Ontiscus Sfal, f 874 and I'achygronthu Germar, 1837 (I.ygaeidae sensu faluj, most 
phytophagous Australian Heteroptera appear 10 be found on dicots. However, this new monocot 
association suggests continued examination of these angioxperms may be productive. For example, 
wc have found the orthotyline genera Kirkuldyella Poppius, 1921 and IVoodwardiofo Carvalho, 

1973 consistently associated with the monocot genus t.amandra (I .omandraceac). The discovery 
of monocot feeding in both the Xylastodorinac and Thaumastocorinae is suggestive that such 
habits may be generalised for the family. However, there can be no suggestion that this has co- 
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lab • Ho>l plant species mic t'ninilici. anil microhabitats of Thaurmiocoridi! 
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Srhuoncrta ovum Cuiicunaccae flowers tins work 

Tfoiu/Ttesiocons macquteru unknown 

fkauntasiocoris penlus Melaleucu rhapluophylh Myrtaccac lca»c* Slater (19?3) 

Wechitta chinat unknown 



evolutionary significance, as the Xanthorrhoeaceae and Palmae are placed ia unrelated cladcs 
within the monocots (Rudall 1995). 

The other species ofBaclozygum Bergroth, 1909 with recorded hosts have been taken from trees 
belonging to rhe Myrtaceae. Baclozygum brevipilosum has been found on Eucalyptus trachy 
phioia in south-eastern Queensland. Baclozvgum depress urn, a widespread temperate species, has 
been taken from five species of Eucalyptus, although Mill (1988) doubted that the specimens 
identified by Rose (1965) from F. trachyphloia , are Baclozygum depression. We also found B. 
depression on grape mytl t, Adonis ftexuosa (Myrtaceae) in coastal areas of south-western Western 
Australia. The divergent host associations of Baclozygum brachypterum (on Xacthorrhoea spe¬ 
cies) and die myrtaceous inhabiting Baclozygum species is suggestive of an alternative taxonomic 
arrangement between these taxa. 

Previous to this work the only known host association of Onymocnris species was' O hackeri 
from Banksia integrifolia. We record here two new host associations. Onymocoris izzardi from 
Banksia grand is and Onymocnris stysi sp. n. from Dryandra sessrfis. This suggest that Onymo¬ 
coris is restricted to species in the plant family Proteaceae, and possibly in the Banksia-Dryandra 
complex of genera. Both of these genera show significant radiations in Western Australia, with 60 
of the 75 known species of Banksia, and all of the 95 described species of Dryandra, occurring in 
south-western Western Australia. For this reason it would be reasonable to expect that any addi¬ 
tional new species of Onymocoris are likely to be found in Western Australia. 

I'he genus Thaumastocoris Kirkaldy, 1908 has the broadest host associations, and is known 
from four plant families. 71 australicus is known from two species of Acacia and three species of 
Eucalyptus. These plant genera arc commonly associated, and host switching between them is not 
out of the question. There may be a species complex, presently attributed to Thaumastocoris 
australicus, and workers need to separate populations by host, as they may represent separate 
species. 71 hackeri has the most curious host associations, known presently from two species, in the 
families Elaeocarpaccacand Cunoniaceae. from which there are no other thaumastocorid records. 
Thaumastocoris petilus is known from Melaleuca rhaphiophylla, the host association being 
reported by Slater (1973) from Western Australia. We established the same host for this species from 
another Western Australia locality. 

Of the nine Australian species of thaumastocorids with recorded host plants, three species and 
two genera are known from Eucalyptus species. The association of the Heteroptera with this 
dominant Australian plant genus is not common. Aside from tight associations of particular pen- 
tatomomorphan genera such as Amorbus Dallas (Coreidae) and Poecilometis Dallas, 1851 (Pen- 
tatomidae), few true bugs have penetrated the plant defences of Eucalyptus, in the way that many 
stemorrhynchous and atichcnonhynchous Memiptcra have. Wc have recently discovered that 
certain mirid species in the Satumiomirini and Phylini are associated with new meristemulic tissues 
in Eucalyptus species, although no general supraspecific pattern has been found. There is a need 
for heteroplerists to focus some attention to collecting on Eucalyptus as it may yield cither new 
thaumastocorid species or new specific host associations. 

Mating 

I'he coupling position of Onymocoris izzardi, described here, is the first record of mating habits ir 
the Thaumastocoridae. The position is defined as male dominant and unidirectional in orientation 
(Figs 15 17). It is assumed that the illustrated pair was in final mating position because several 
alcohol-preserved pairs were found in the same position. The male clasps the lateral margins of the 
female abdomen with the ventro-subapical aspects of the tibiae. The abdomen is w eakly ventro 
flexed (Fig. 15) and the pygophore is further ventroflexed (Figs 16, 17), at about a 30° angle to the 
long axis of die abdomen. The pygophore has a process above the genital opening, which locks 
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under the eighth abdominal s.umite Once the lock is released the entire pygophore is free, aside 
from the basal articulation, and is engaged m copulation The apices of the pygophore and para- 
mere insert in the female medio-caudally (Fig 17). whereupon the phallus presumably engages with 
the internal female genitalia, and ;he endosoma inflates The pammere (Fig 17) appears to remain :n 
its original position and possibly acts as a guide to the phallus 

DISTRIBUTION 

Thaumastoeonds are widely distributed in Australia The majority of species have been collected in 
the coastal areas of eastern Australia and south-western Australia, with six species known from 
Queensland, five from Western Australia and four from New South Wales However, our collecting 
reveals that many species are also found in tin: interior of Australia, and five of the thaumastocond 
species are very broadly distributed and are known from at leas: two states For example, Budozy- 
gum hracypterum and B depression have trans-continental distributions (Fig 26) Thmanasto- 
coris uustra/icus is known from the semi-arid areas of Queens land, NSW and South Australia (Fig 
27), and there is some evidence that it may also occur in south-western Australia 
Tile genus Onymocons comprises four species, which have largely nun-overlapping distribu¬ 
tions (Fig 25) Two species, O stysi sp n and O izzardi, exist in the temperate ^onc of south¬ 
western Australia, m coastal heathlands that are dominated by proteaceous plants The other two 
species, O barben and O hacken, arc known from a total of three locations in Queensland, and it 
is premature to reach any conclusions about their distribution 
The distribution of Baclozygurr. is primarily temperate, with three of the four known species, 
being found south of Brisbane One specimen of B depression has been collected from Cape York, 
which suggests that the species may be ubiquitous Thaumastocons has the most widespread 
distribution (Fig 27), and most species have broadly overlapping distributions 
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Ahsiract. The dorso-abdominal scent glands of larvae (26 Species ftom 23 genera) and iidulls (4J spccias 
Truni 34 goncra) of central European Pentatomoidea arc described and illustrated. At least oue gland is 
structurally persistent, and probably functional, in adults or almost all the species studied. The existence of 
a morphological sexual dimorphism was either confirmed, or newly established, in some representatives ot' 

(he families Platasoidac, Cydnidac, and Pentatomidae, particularly in the subfamily Asopmac The data 
about the larval glands arc new for 17 species, those about ihe adult glands for seven species, arid those about 
both the stupes fo< five species Ihe androconia were described <« both sexes ot OioitosctUsfuhfftrosa 
(Linnaeus, 1761) (Scuicllcndac), providing the first record ir. u seme! lend female. The persistence of the 
dorso-abdominal scent glands in adults, with the anterior gland functional, is a common feature in 
Pentatomoidea The larval versus the adult gland patterns; cortcspondcr.ee cf the number of ductules with 
the structural state of glands, variation of the gland patterns within Pcnlatomoidca, and existence of a 
sexual dimorphism arc aspects discussed. 

Morphology, ontogeny, function, dorso-abdominal sceat glands, androconia, sexual dimorphism, 
Pentatomoidea 


INTRODUCTION 

The development of the larval dorso-abdominal and the adult metaplcural scent glands is conside¬ 
red an autapomorphy of the taxon Heteroptera within Insccta The complete reduction of the 
dorso-abdominal glands atid their functional substitution by the metapleural glands in adults was 
assumed by many former authors (e. g., China 1*955, Gupta 1V6I}. A high number of |he dorso- 
abdominal glands is considered the plesiomorphy, reduced number the apomorphy (e. g., Siys 1959, 
Gupta 196-1). Cobben (1978) reviewed published opinions on phytogeny of the scent glands. For¬ 
merly, the unpaired glands were regarded as the plesiomorphic state of character. However, the 
opinion of Polavanova (1960), that the paired gland arrangement represents the plesiomorphic state 
in Pentatomoidea, has been mostly accepted. This author proved the origin of glands as six paired 
structures in pentatomoid embryos. The reduction of the gland number and/or their fusion into an 
unpaired structure, spreading from the posterior to Lbe anterior segments, arc considered to be 
apomorphies. 

Persistence to adults 

Not only the persistence, but even the functionality of the dorso-abdominal glands in adults from 
various heterepteran taxa, has been recognized by many authors ir, the last few decades. Verhoeff 
(1893) was the first, who mentioned the persistence of the doiso-ubdommul glands in heteroptemn 
adults, and reported three pairs of the gland ostioles in Pentatomoidea (referred as Pentatomidae). 
Uose h(!932), Jlenriei (1939),Dupuis(1947,1949),Staddon(1979),and Aldrich elal. (1995)and 
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others ascertained the persistence of pentatomoidean adult dorso-abdominal glands. Aldrich (1988a. 
1988b, 1991. 1995, 1996) and Staddon (in press) summarized the comprehensive data about the 
persistence of the adult dorso-abdominal glands in Hctcroptera and particularly I'entatomoicea. 
Other studies, concerning more species, were published recently, e. g., Evans el ul (1990), Staddon 
(1990)- Acanthosomatidae; Farehbaf ctal. (1994)- Pentatomidae. 

While Dupuis (1947) did not consider the persistence of the adult dorse-abdominal glands as 
usual, Staddon et al. (1987) suggested to include a retention of activity of the adult antenoT dorso- 
abdominal gland into the scent gland characteristics of the pentatomoid families. The persistent 
adult dorso-abdoinmal scent glands were found in various representatives of Pentalomoidea, in¬ 
cluding many scufdlcrids, in spire of the hypertrophic scutellum covering their whole abdomen. 
Kaufman n (1966) described and illustrated the obvious paired anterior, and the small unpaired 
median and posterior glands in Collided dregii (Germar, 1832). Hamilton et al. (1985), Gough ct al. 
(1986), and Staddon et al. (1987) described persistent adult glands in other species, Holea gambiae 
(Westwood, 1837), Spltaerocoris annulus (Fabricius, 1775), and Tectocoris diophthalmus SthJ, 
1870. The gland morphology together with the composition of secret was described except of 
secretion emission from the glands completely covered by the scutellum. 

Functional median and/or posterior glands, and often the anterior gland, were recognized and 
evidenced in several other heteropteran families; Reduviidae (e. g., Caruyon ct al. 1958, Aldrich 
1991), Pyrrhocoridae (c. g.,Calam & Scott! 969, Farine ct al. 1992), ar.d Rhopalidzc (c. g., Aldrich et 
al. 1990, Davidova-Vilimovact al. in press). A review of all the published data on the persistence of 
the adult dorco-abdominal glands is prepared for publication (DavidovaVilimovh & Podoubsky in 
press). 

Sexual dimorphism 

Dupuis (1949) described first sexual dimorphism in size of the adult anterior dorso-abdominal glands 
in Heteroptera. The paired anterior gland is much larger in male Thar, in female of a predaceous 
representative of Asopinae (Pentatomidae), Zicrona coerulea. Later, Dupuis (1952. 1959) found 
dimorphism in two other asopine species, Arma custos and Troilus luridus. Age and sexual varia¬ 
tion of the anterior dorso-abdominal glands was described in Zicrona coerulea by Dupuis (1952); 
the gland is much larger in males than in females and young larvae. The author did not find any 
dimorphism in the larvae oiArma custos, in which a distinct adult sexual dimorphism is also develo¬ 
ped. Aldrich et al. (1978) reported, that a larval sexual dimorphism is not developed in two other 
asopine species with a conspicuously sexually dimorphic adult anterior gland, Troilus luridus and 
Podisus maculiventris. 

A sexual dimorphism of the adult anterior dorso-abdominal gland is distinct, except of numerous 
Asopinae, in other pentatomoidean taxa. Gough etal. (1985) and Hamilton et al. (1985) described 
the paired anterior gland larger in male than in female, and reduced median and posterior glands 
with paired ostiolcs, in Holea gambiae (Scutelleridae). Gough et al. (1986), Staddon et al. (1987), 
and Aldrich et ai. (1990) confirmed this finding. Gough et al. (1986) described the same dimorphism 
in another scutellerid, Sphaerocoris annulus. James & Warren (1989) observed conspicuous sexual 
dimorphism of the anterior dorso-abdominal gland, larger in male, in Biprorulus bibax Breddin, 

1900 (Pentatomidae). This result was corroborated by James & Mori (1995) and James cl al. (1996). 
Davidova-Vilimova (1992) noted obvious sexual dimorphism of the anterior gland in t wo plataspid 
species, Coptosoma mucronatum and C. scutellalurn. 

A different type of sexual dimorphism was found in the adult anterior dorso-abdominal gland of 
Nezara viridula (Linnaeus, 1758) (Pentatomidae) by Lucchi & Solinas (1990) and Lucchi (1993). 
Sexual differences in histology and physiology as well as size dimorphism (the gland slightly larger 
in female) was described by A Idrich ct al. (1978). 


38 



Numerous examples of a sexual dimorphism of the adult anterior gland have been described in 
frequently studied Axupinae and findings were often applied in their control. Aldrich ct at. (1978) 
has published the most important study on Podisus muculiventris (Say, 1832), representing a 
model species with enormous sexual dimorphism (the male gland considerably larger than the 
female one). Aldrich et al. (1986a, 1991,1997) and Aldrich(I99S) mentioned other PodtsnxHerrich- 
Schaeffer, 1851 species with a similar sexual dimorphism: P distincius St5l, 1858: P. frelus Olsen, 
1916;/? mucronutus Uhlcr, 1870; P. mgmspinus (Dallas, 185 l);/ 5 /!//iridu.v Uhlcr, 1870;/’ rostra/ts 
St4l, 1858; and P sogitta (Fabricius, 1794). Aldrich (1995) and Aldrich et al. (1986b) recognized 
sexual dimorphism also in other genera, Alcaeorrhynchus Bergroth, 1891; OechaHa StSl, 1862; 
Supputius Distant. 1889; and Tynacantha Dallas. 1851. 

Aliirich ct al. (1984) and Aldrich (1995) described and illustrated conspicuous abdominal tergal 
sutures which are associated w ith the adult anterior dorso-abdoininal glar.d in Podincus maculiv- 
entris. The sutures run longitudinally from the anterior ostioles, ar.d their pattern is obviously 
sexually dimorphic. The sutures arc developed between the terga 4—5 in female, and between the 
terga '1-7 in male ar.d arc supposed to channel secretion laterally from the ostioles. 

Adult sexual dimorphism in the dorso-abdominal glands was recognized so tar only in tw o other 
heteropteran families; a conspicuous dimorphism ir. Reduviidae ( Pristhesancusplagipennis Walk¬ 
er, 1873 - Aldrich 1991) and slight one in Rhopalidae (Corizus hyoscyami (Linnaeus, 1758) - 
Davidova-Vilimovaet al. in press). Aldrich (1995) summarized the reports on sexual dimorphism of 
the adult dorso-abdominal glands in Hctcroptera, Scutelleridae. Pentatomidae: Asopinae, and Redu¬ 
viidae; while Aldrich (1988b, 1996) listed all the known asopinc species showing a sexual dimor¬ 
phism of the anterior adult dorso-abdominal gland 

Staddon (in press) has studied the presence in cuticular preparations of ducted secretory units (- 
ductules) in the adult dorso-abdominal glands in both sexes of several European Penlatomoidea. 
The presence of ductules can indicate but not evidence the gland functionality. The author empha¬ 
sized that the ductules might be present even if they were not actually observed. The pattern of 
paired, and probably functional, anterior gland with numerous ductules, together with the un¬ 
paired median and posterior glands with sparse ductules, was defined as basic for Pentatomoidea 
adults. The following three apomorphies were recognized: The loss of gland function, absent 
ductules; acquisition of a sexual dimorphism by the anterior gland; enhanced function of the 
median and posterior glands, with numerous ductules. 

Function 

Gupta (1961, 1964), Staddon (1979), ar.d particularly Aldrich (! 988a) summarized for Heteroptera 
different functions of scent gland secretion. Exocrine secretion from the larval dorso-abdominal 
and the adult meliipleura! stent glands evolved originally as chemical defence against microbial 
(e. g.. Roth, 1961), vertebrate and invertebrate enemies. However, the sexual function predominated 
successively the original defensive ar.d repellent role. Especially, the hypertrophied male anterior 
dorso-abdominal gland represents the source of sex pheromone in some asopines. The secretion 
products can control afsoothcr functions in aggregation oraiarm behaviour. Hut the exploitation of 
these chemical signals by parasitoids and predators is at tlie same time disadvantage concerning the 
use of gland secretion in heteropteran chemical communication. 

The development of the adult sexually dimorphic dorso-abdominal gland in predaceous asopine 
species was explained sufficiently by Aldrich et al. (1978, 1984), and Aldrich (1988a). It represents 
either ar. adaptation important for the reproductive aggregation in predatory species (more dis¬ 
persed than phytophagous species), or an adaptation of males aimed to resist the predatory in¬ 
stincts of females. Secretion from the male anterior gland attracts both larvae and adults (Aldrich ct 
al. 1984); males continue to release this secretion also during courtship. Secretion apparently fiinc- 
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Hons as a long-rar.ge artractani pheromone, as well as a short-range mating stimulant. Probably, 
males first search for food and then they attract mates. Female exocrine secretion from the anterior 
gland probably acts only over short distances, so that males can recognize females and their 
willingness to mate. 

Gough et al. (1985) clarified the persistence of the adult dorso-abdorcmal glands inphvtopha 
gotis species. The secretion of the anterior gland is mostly composed of isoprenoids, anil "the need 
of isoprenoid defence, in addition to the more usual carbonyl defence [from metapleural glands], 
perhaps explains The retention of the gland in adult [of Hotea gambiae J, which has suffered wide¬ 
spread reduction in Pentatomoidea.” 

Hamilton et al. (1985) studied chemistry of the secretion from the sexually dimorphic adult 
anterior dorso-abdominal gland in phytophagous Hotea gambiae. Commonly, it is agreed that the 
main function of the adult dorso-abdominal glands is an ecological one of the defense against 
predators. Various hypotheses have been proposed to explain the biological significance of sexual 
dimorphism of these glands but none has been confirmed yet. The probable function of anterior 
gland secretion in //. gambiae is defense perhaps including ovicidal defense against parasitoids 
{Dipteia: Tachinidac: Phasiinae). Some components of the secretion could also have a sexual 
pheromonal role, to reduce interference of mating pairs by unmatec, males searching for a female. 
The authors proposed another explanation of the dimorphism. Tlie male is in the greater need of 
chemical defense against predators than the female perhaps because of the sex differences in 
apparency or longevity. Generally, according to the authors, differences ir. the anterior gland 
between the sexes can be desci ibed as follows; the anterior gland is not hypertrophied in die male, 
rather it is reduced in the female, to c-ompare with the larvae. Therefore, the simplest explanation of 

dimorphism is that the reduction of the female gland is related to her greater metabolic needs for 
reproduction. 

Aldrich el al (1990) demonstrated the function of the persistent adutt dorso-abdominal glands in 
phytophagous Rhopalidae, assisted by chemical analysis of secretion. The median gland functions 
both as the repellent or pheromonal gland (aggregation, species specific communication). The 
posterior one, if functional, has analogical functions. 

Secretion in larval exuviae 

Kershaw & \luir (1907) observed remnants of the dorso-abdominal glands still full of secretion, in 
exuviae of the 5th larvae o Vfessaratoma papillosa (Drury, 1770) {Tessaratomidae). .Aldrich et ah 
(1984) and Aldrich (1988a, 1995) found that the gland contents are shed with the exuviae ill Asopi- 
nae, Heteropteia and Pentatomoidea. respectively. Aldrich et al. (1993) used the gland content from 
larval exuviae tor chemical analysis in two pentatomids. Nezara viridula and Padisus nigrospinus 
(as P. connexivus). The secretion can function as a kairomone for Tachinidae parasitizing newly 
moulted larvae (Aldrich el al. 1984). 

Androcouia 

Carayon (1984) described as a new type of the integumentary unicellular glands, the androconia, of 
several Scutelleridac. The author described the paired patches containing the androconia] glands, 
w ith cuticle sculptured differently than the main abdominal venter, in males of the following genera, 
Imchrotus Amvot et Serville, 1843, Odantoscela Laportc, 18.32, Psaca.ua Gcrmar, 1839, and Tec to¬ 
ons Hahn, 1834. No complete description and/or illustration of the two Odontoscelis species 
studied was given, except of SF.M photos of the detailed patch structure and histological data of 
Odontoscelisdorsalis (Fabiicius, 1803) and Odontoscelisfuliginosa. Knight etal. (1985) described 
Ihe androconia and Ihe chemical composition of the gland secretion in the male of Tectocoris 
dwphthalmus Si 31, 1870. The authors agreed with Carayon's (1984) explanation of androconia! 
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function Presuming that 3s pheremonaJ glands they produce an aphrodisiac, to be released during 
courtship when die androcomal glands of the male brash against the female body 

The morphological state of the dorso-abdomtnal scent glands m adults (4?. species) and larvae (26 
species) of central European Pcntatouioidea was described by the junior author during his Master's 
thesis study The pattern of the androcoma, the other type of heteropteran exocrine gluiid. was 
studied in scutcllcnd Odontoscelis fuhginosa TIk aims of our study were to compare the gland 
pattern of die 5th larva with the adult, to estimate how rare or common is the persistence and the 
development of a sexual dimorphism in the dorso-abdonnnal glands in the adults This paper should 
contribute to the hypothesis concerning the value and function of the dorso-abdominal glands in 
adults, with particular respect to sexual dimorphism 

MATERIAL AND METHODS 


Material 

The adults of 43 species from 34 genera, ana the 5* larvae of 26 species (only in .Storm lunate 4tl> m=larj from 
23 genera were studied Only adults were available of 11 species Tbc material is deposited m the collodion of 
senior author. *il Department uf Zoology of Charles University in Prague 

Material examined 

(A - adults. B - Bohemia L - larvae, M - Moravia. S = Slovakia, code = map field code for faumsiic gnd mapping 
system. according lo Buchar 1982) 

Pcnuiomoidca 

Plalaspidac localitic.s sec Davidova-Vihtnova (1992) Copio.oxta mucrvnuJum Scidcnsluckcr. 1963 L, A. Cop- 
toto/na tcutellclum (Geoffrey, 1985) - L. A 

Acanihosomaiidac Acanthosoma haemo/rhoidale (Linnaeus. 1958) - A B . Jabloncckc Pnseky (5257), 5 9 
1995 M, NP Podyji, Sobes (7161), 19 6 1996 Elasmotfethus inicrsnnctus (Linnaeus. 1758) - L, A B. 
Jabloncckc Paseky (5259), 178. 23 8. 59. 119, 189 1995. B . Lufiany nad Nisou (5257). 9 8 1995 Lius- 
mtuha ferntguta (Fabricius, 1787) - L, A B , Oslov (6551), 16 6 . 20 7 1996. B . Ruda [reserve] nr Vcscli r. 
LuJruci (6854). 26 -31 5 1996 Elasmucha fieben (Jakovlev. 1864) - L. A B . Jabloncekc Paseky (5259), 26 5 . 
21 7, 5 9 , 119. 18 9 1995. B , Lu£any r.ad Nisou (5257). 9 8 1995. B . Velky Osck (58-5957)' 6 7 1995. M , 
National Park Podyji, Popicc (9162). 18 7 1995 

Cydmd-ie Thyrcoconnac Thyreocons scarabtteoides (Linnaeus, 1758) - A B, Pfedonin (5551-52), 15 5 1986, 
B*. Zbraslav (6052). 4 5 (995. 27 4 1996. B . Ruda [reserve], nr Vcscli n Luimci (6854). 30 5 -4 6 1994 . 26- 
31 1996. M . Znojmo env (7162), 2 -46 1977 Cydninoo Aeihtu /Jancon ij (Fabrieius, 1794) - L, A B . Tuhaft 
(5753). 15 8 1992 Aeihus nigntus (Fabricius. 1794) - A S . Cenkov env, r.r Shirovo (8277). 2 6 1976, S . 
Tarbucka (7596). 16 10 1986 Cydxus aiemmu* (Forster. 1771) - L. A S . Zadicl nr ReJnavo (9391). 14 
19 6 1976. S . Kralovsky Chi’tree (7599), 12 7 1988 Schmnac Legnolus hmbosur (Costa. 1852) -LA B . 
Roblin (6051), 12 8 1977, B . Praha Botanical garden Na Slupi (5952). 18 5 1996. h . Prana - Kuriraucky les 
|Inrest) (.6952 53), 10 5 , 18 5 1995, 1 3 5 , 25 6 . 13 9 , 25 8 1996. B . Vcllcy Osck (58 5959), 6 7 1995. B . 
Zbraslav (6052). 4 5 1995. B . Oslov (6551). 8 9 6 1996, B. P&Cejciv (6647) 13 6 1996. R . Ruda |rw«vL*l. nr 
Vcscli n Luzmci (6854), 26 31 5 1996 Skktrus luctuostis Mulsonl ct Rcy. 1866 A B . Pmhu - Kucralieky les 
(forest) (5952-53), 10 5 1995, 13 5.3 7 1996. B . Zbraslav (6052). 4 5 1995 Tmomegas biitlor (Linnaeus, 
1758) - L. A B . Praha - Vmi£na (sired] (5952). May 1991, 9 7 1991, 8 5 1995. B, Sulava nr CcmoSicc (6051). 
2 5 1977 Tnkrmegu.% j<u/r tarufti/ua (Rambur, 184?) L, A H ,Tuh.w> (5753). 20 6 J996. M. Pavlovskc IrOpco 
(7165 66), 6 9 1996. M . National Park Podyji, Popice (7162). 5 9 1996. S . Kamenui (8177), 8 9 1995 

Pcnlatomidac Podopinac Ancyimomu leucagrumnitri (fimclin. 1789) — I-, A S , Hegyfarok [hills'! nr *turovO 
(8177). II IS 9 I99S CraphoMimn hrteatum (Linnaeus, 1758) L, A B . Cemousy (4956), IS 8 1995, R . 
Prahii Kunrjilicky Jc* (loresI) 15952 53). 17 18 5 J995. 10 5 1996. B. Oslov (655J), 1.3 5 J989. B . Rudit 
|reserveJ nr Vcscli n Luimci (6854), 29 5 1995 I'otfcps wuncia (Fabncius. J77S) - A B . Lvsn r.ad Labcm 
(5754-55). 21 5 1986 M. Lcdmcc (71-7266), 5 6 1976. M , Na Adumcich |rcscrvc], nr Bmo (7068], 17 4 1989 
S, Rina (X077). 21 10 1977 Vilptw\us gain (Wolff. 1802) - I- A M, Na Adamctch [reserve], nr Brr.c (7068). 
21 6 I9S7. S , Hogyfaruk (lulls] (8177), 8 6 1972, S . Kralovsky Chl’mec (7597), 8 10 7 195.3. 12 7 I9R8. 8 , 
VjniCIty (7596). it 7 1988 Peu tu torn tiuic SciCKOrini Soocom cur.u/ctns (Fvbrrcuis, (794) L. A R . Tahufi 
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(57535, 15 8 1992. B.. Veils* Osck (58-5957). 6.7.1995. 5 8.1996; B.. Zbraslav (6052), 4 5 1995. Acliim: At.Ua 
aiuminuiu (Linnaeus, 1775) - L. A. (3 , Cemousy (4956), 18 8.1995; B , Jabloncckc Paseky (5257), 26.5 . 3.7 . 
23 8 1995. B , Velky Osck (58 5957), 6 7 1995. B . Zbraslav (6052). 4.5.1995. M , National Park Podyji. Popicc 
(7162), 18.7.1995. .^tolhglojt'u leportita (Horr'.ch Sdiacffci. 1830) - I.. A. B . Ruda [reserve]. nr Vcscll n 
Lu/nicl (G854>. 29 5 3 6.1996; M . National Park Podyji, Popicc (7162). 18 7 1995. Neolliglossa pusilta 
(Gindin. 1789) - A. B . lablor.cckd Paseky (5257). 4 8.1995. B . Praha Kunraticky les [forest] (5952-53), 
12.10 1995. 25 6 1996. B . Velky Osck (58-5957), 6.7.1995; B . Ruda [reserve), nr. Vcseli n Lutoici (6854), 26- 
31.5 1996 Fysarconm Eynarcorv acr.eux (Scopoli, 1763)- A: 1)., CemoSice (6051, 6057), 20 5.1977, B , Rnda 
[reserve], nr Vcseli n LuJnicl (6854). 24 28.5.1993 Eysarcoris fa brim Kirkiildy. 1904 L, A B., Pruha 
Kunraucky les [forest] (5952-53), 13.5., 25.8 1996 Cerpoconni: Carpocoru Jusaspmus (Boheman, 1846) - L, 
A. B.. Jablanccki Paseky (5257), 4.8.1995; B., SnChov (5357). 29.4.1995, B., Praha - KunraOcky les [forest) 
(5952. 53), 17 5 1995; B.. Tchad (5753), 29 6 1995; B., Velky Osck (58 5957), 6.7 1995, 5 8 1996, B . 
Zhrasliiv (6052). 4 5 1995. B Ruda [reserve], nr Vcseli n Luimei (6854). 29.5 1995. 26. 31.5 1996; M . 
National Park Pody;i, Popicc (7162). 18 7.1995 Carpocons pudicus (Podn, 1761) A B.. Cernousy (4956). 
)8 8 1995. B. Jabioneckd- Paseky (5257). 18 9.1995: B . Zbraslav (6052). 4.5 1995: IS . Ruda [reserve], nr. Vcseli 
n Lu2mc( (6854). 29 5-3 6 1996 Doiycons baccamm (Linnaeus. 1758) - L. A: B., Cernousy (4956), 18 8.1995; 
n . rrvdfccm <4956). II 7 1995; B . jabloncckc Paseky (5257), 17.8. 5 9.1995; B, UCany nad Nisou (5257). 
9 8 199.5. B , pTcha Kunralicky les [fores!) (5952 53). 2 5 . 10.5.1995; B.. Velky Osck (58 5957), 6.7.1995, 

4 8 i9%, M.. National Park Pudyji, Popicc (7(62), IS 7.1995. 5.9.1996. HoUvsU'ihus vemahs (Wol/T. 1804) - 

L. A B . Cernousy (4956). IS 8 1995. B . JublonccM Paseky (5257), 17 8.23.8, 5 9.1995; B , Luiany nad Nisou 
(5257). 9.8.1995; B , Praha - Kunraticky les [forest) (5952-53), 10 5., 17.5 . 18 5 1995. 13 5 , 25.6 1996. B . 
Praha - Vitiidni [street) (5952), 10 5 1996. Palomena prasma (Linnaeus. 1761) - L. A B , Jabloncckd Paseky 
(5257), 4.5., 26 5 . 17 8,5.9. II 9., 18.9.1995. B.. Praha - Kunraticky les [forest) (5952-53). 13 5 1996. 
Palomena w ni/usima (Poda. 1761) - L. A: B . Praha Kunraticky les [forest) (5952-53), 2.5.. 7 5.1995. 13.5 , 
25 8 1996. B, Tuhafi (5753), IS 8.1992 Rub,coma intermedia (Wolff, 1811) - A B.. Ccmolicc (6051-52). 
20 5 1977; M . Pavlovsko kopec (7165-66), 6 9.1996; S.. Vihorlat. Vmn6 (7198), 30.5.1974 Star,a lunaia 
(Hahn. 1835) - L (4lh instar). A: M., National Park Podyji, Popicc (7162), 18.7 1996, M , Znojmo (7162). 
23 5 1992 Strachtim Eurydema oleracea (Linnaeus. 1758) - L, A B.. Zbraslav (6052). 4 5.1995; B , Praha - 
Kunraticky les (forest) (5952-53), 13 5 1995; B , Luiany nad Nisou (5257), 9.8 1995, B.. Cernousy (4956). 
38 8 1995; B . Sndhov (5357), 24.9.1995 Eurydema ornatum (Linnaeus, 1758) - L. A. S. Hegyfarok [hills) nr 
Sturovo (8177). 13.-14.9.1995 Pcntatomini: Pentaioma ru/ipes (Linnaeus. 1758) - L, A. B . Jabloncckc Paseky 
(5257). 8 8 1996. B . Oslov (6551), 14 8 1996; M . National Park Podyji, Ledovi slujc (7160), 2 9 1996; M., 
National Park Podyji, Popicc (7162), 8 13. 6.1997; S., Vysokc Tatry Mts. (6886), 3.9.1977. Piezodorus 

hturviui [Fabricius, 1794) - L, A B.. Klccany (5852), 23.7.27 8.19%, M , National Park Podyji. Popicc (7162), 

5 9.1996. Rhapfugasicr nebulosa (Poda. 1761) - L. A B„ Praha - VimCnd [street) (5952). 29.10.1996, M„ 

Vaitico (7266). 18 4 1973. S„ Kovadov nr. Sturevo (8178), 1963. S , Sturovo (81-8278). 19.5 1970. 3.9 1995, S. 
Tisa nr. V. Trakaoy (7698). 24.5 1973; Bulgaria or. Arkutino, 9.-13 6 1971. Asopmac. Arma cuslos (Fabricius, 
1794) - L. A • B., Jabloncckc Paseky (5257), 4 8., 5 9., 11.9, 18.9.1995, 18.8.1996, M„ Pavlovskc kopec (7165- 
66), 6 9 1996 Puromervs Mens (Linnaeus. 1758) L. A: B , Ncratovicc cnv. (5357). 30 5.1987; B . Jabloncckc 
Paseky (5257), 11.9, 18 9.1995; B.. OlcHko (5551). 6.10.1986. B.. Padejov (6647), 9 10 1996. Rhacognathus 
punetafus (Linnaeus, 1758) - A: B.. Jabloncckc Paseky (5257), 4 5 , 26.5., 17.8.1995, 16 6.1996; B . Soos 
[reserve], nr Frautrftovy l a?nd (5840). 14 6 1987 Tmilxs lundus (Fabncius, 1775) - L. A- B., Jabloncckc Paseky 
(5257), 4 8,6 8.. 17.8, ?3 8 , 11.9 , 18 9.1995, 18 8 1996, M. Pohlcd (6359), 9 1911 Zirrunu corn,lea 
(Linnaeus. 1758) L. A. B.. Jnbkmccki Paseky (5257), 4 7 . 17 18.8 1995; B . Soos [reserve], nr. FranliJkovy 

Lazrd £5840). 25 -26.5 1987 

Sculclkridac. Pun-gamer maun, (Linnaeus. 1758) L, A. B, Frydjtcjn (5356), 11.7.1995; B., Luiany nad Nisou 
(5257). 9 8 1995. B.. Cernousy (4956). 18.8.1995; B . Jablonocki Paseky (5257). 23.8.. 11.9 1995; K . Velky 
Osck (58-5957). 6.7 1995. !3 . RtUa [reserve]. nr Vcseli n Lu2mct (6854), 26.- 31.5 1996, M, Jedmemiti nr 
Znoiiro 17262). 18 6 1996, M, National Park Podyji. Popicc (7162), 18.7.1995, 21.6.1996; M., Popicki 
kuiKckv [reserve] (7162), 18.6.1996. Furygastrr lestudinana (GcofTroy, 1785) - A D.. Padejov (6647), 9.10 1996 
Odonioseehs fuhgmosa (Lmnacus. I?6I) L. A B . Klened (5651). 9.6 1986; B . Pfoefonm (5551-52), 15.5 1986. 
U.. Karlitcjn (6i)5l), 5.6 3992; B. Nclahozevcs (5751), 19.4.1996, B. TiSice (5753), 21.8.1986, M.. National 
Park Podyjf, Popicc (7162). 18.7.1995. 

Methods 

Study specimens were preserved in 75% cthaaol or :r. Pamper* fluid The specimens were dissected und drawn in 
distilled water The dry adelr specimens were kept for about 4 minutes in boding J0% KOH, and then in distilled 
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water I be abdominal cavity whs opened from the ventral side and all tissues surrounding the glands were removed 
with waurbmakcr forceps 

Ttri»i*oln(V and common rharattfn 

The “transverse Ime" ut larvae. a distinct transverse line, sometimes of different eoloumtiotl titan g.'att-J. on the 
surface of all three glands, dividing gland into anterior and posterior part, not always of the same size 
The osna/i'f of the glands arc located in the tntersepmenta! lines 

The tcrMinuiogy used by various authors to locate glands is considerably diverse, c g first, second, third, 
anterior, media), posterior; .1 4 5, 5 6. III IV. IV V, V VI. and some others, including ecmbmations of the 

above terms We use the '.enns aru-nor. median, and posterior, the anterior gland is located beneath irtcrscgmen- 
ta! fine between the abdominal terga 3 and 4. the median gland between the terga 4 arid 5, and the posrenor gland 
between the toga 5 and ft. 

We use a simple term giant if.v) (brought the text in (he sense of (he dorso-oSdorrunal seenC giaud(s) 

We distinguish, two ivpcs of the median and the posterior glands, according to their shape and location 1 
a.) croisuuu gland fnmsvcrsally oval-shaped, following course of the depression, which connects the ostmlcs in 
the mtCTSegmcnlal line on the dorsal surface; 

h) horn gland - glara remnants, tcscmhlmg elongated hems, connected by a narrow membranous stripe, located 
directly beneath tSc larval oslmlcs 

(fie different appearance of (be median and (he posterior glands, if developed, is described in detail m (lie text. 
The median anfi the posterior glands are generally unpaired in the larvae and the adehs of all the species studied. 
The median and the posterior adult glands arc very probably not functional, according to our morphological 
observations They appeared as empty, wrinkled, colourless, membranous sacs, sometime arc vestigial or difficult 
to distinguish 


RESULTS 

Plataspidae 

Caplosonta scuiellatum , C, mucronaium 

Larvae (adapted from Davidovd-Vilimova, 1992: fig. 28). Three unpaired glands, deep orange to 
pinkish. Anterior gland reduced, completely covered by median gland. Median and posterior 
glands crosswise ova), conspicuous transverse lines developed. Shape and size depend on func¬ 
tional state, empty gland narrow, acute laterally, full gland almost sphertcal, rounded laterally. 
Adults (adapted from Davidova-Vilimova, 1992: figs 21,22). Anterior g[and paired in both sexes, in 
male larger than in female, reaching up to tergum 11 . approximately kidney-shaped; in female spher¬ 
ical, situated laterally next to ostiolcs. Median and posterior glands almost completely reduced, of 
croissant type, milky-white :n both sexes. 

Acan t ho soma f id ae 

Sexual dimorphism was not found in any species studied. Anterior gland in larvae and adults paired, 
median and posterior adult glands of croissant type in most of the species studied. 

Acanthosoma huemorrhoidale (figs 1.2) 

Larval material nor available. Adults (Figs 1.2). Anterior gland spherical, milky white in both sexes. 
Median and posterior glands in male of hom type, in female of croissant type, anteriorly elongated; 
different shapes of posterior giand illustrated in Fig. 2. 

El(vanasteth i/.v inierstinclus (Figs 3,4.93) 

Larvae (Fig. 93). Anterior gland of middle size, spherical, slightly depressed vejitrally, paie ochre. 
Median and posterior glands transversally divided by thick wall into two colourless, sincturaliy 
identical pares. Full glands in wide contact. Adults (Figs 3, 4). Anterior gland globular, slightly 
depressed, white tn both sexes. Different shapes, probably representing full and empty glands, 
illustrated in Fig. 3. 
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Elasmuch a fieberi (Figs 5. 6. 94) 

Larvae (Fig. 94). Anterior gland of middle size, approximately oval, slightly flattened, white. Meeh¬ 
an anti posterior glands pale orange, with deep orange transverse line. Median gland about 1/3 of 
size of posterior one. Adults (Figs 5, 6). Anterior gland of about the same size in both sexes, 
erythrocyte-shaped, white. Variability of gland shape in female illustrated in Fig, 6. 

Elasmuchaferrugata (Figs 7,8,95) 

Larvae (Fig. 95). Anterior gland of middle size, spherical shape and grey colour, contrary to previ¬ 
ous species. Median gland oval, posterior gland trapezoidal, laterally pointed, Both glands orange, 
transverse lines developed. Adults (Figs 7,8). Anterior gland the same as in E. fieberi. 

Cydnidae 

Sexual dimorphism not found in any species studied. All glands of almost all the studied species 
uniformly coloured, milky-white. 

Cydninae 

Larval anterior gland unpaired. 

Aethus flavieornis (Figs 9,10,96) 

Larvae (Fig 961. Anterior gland oval, laterally strongly elongated, colourless; posterior pan of 
gland overlapped by median gland in ventral view. Median and posterior glands oval, colourless; 
median a little larger than posterior Adults (Figs 9, 10). Anterior gland not developed. Median and 
posterior glands of croissant type. Intersegmental membranes thickened in places of former larval 
evaporatoria on the ventral side of dorsum between terga IV and V, and V and VI. 

Aethus nigritus (Figs II, 12) 

Larval material not available. Adults (Figs 11,12). The same condition as in A.Jlavicontis. 

Cydnus atemmus (Figs 13,14,97) 

Larvae (Fig. 97). Anterior gland unpaired, with large lateral sacs. Median gland oval, laterally 
pointed, posterior gland oval, with anterior wall parallel to intersegmental line. Adults (Figs 13.14). 
Anterior gland paired, spherical, small m both sexes. Median and posterior glands of horn type. 
Intersegmental membrane slightly thickened in places of former larva) evaporatoria on ventral side 
of dorsum, between terga IV and V, and V and VI. 

Sehirinae 

Leg not us limbosus (Figs 15, 16.98) 

Larvae (Fig 98). Anterior gland paired, small, oval-shaped, pale pinkish. Median and posterior 
glands oval, with anterioi walls parallel to intersegmental lines, median larger than posterior. Adults 
(Figs J 5.16). Anterior gland impaired, dumb-bell-shaped in male, sponge-bisemt-shaped in female. 
Median and posterior glands of croissant type m both sexes. 


Figs 1-12 Dorse-abdominal sccnl glands ol adults, v aural view, I. 2 Actinihusomct havmorrhotdale (Linnaeus). 
3, 4 - Elusmvtieihu' inter sisiicuu (Linnaeus), 5, 6 - litas much a fieberi (Jakovlev), 7. 8 - glasmucha Jcrrugata 
(Pabricius) 5. 10 - Adhus fhvirornis (Fabncius), U. 12 - Aethus mgruus (Fabncius) edd male, even - female; 
a jiiicnor gland, ft - cuticuiar ledge, ell - external laicrotcrgiic, il - intersegmental line, ill — micrnal 
liUCiOtorgilC, m median gland, ml - mcdiolcrgilo, p posterior gland. II VII - abdominal mcdicMcrgilc It VII; 
dolled jica membranous intersegmental urea. hatched area strongly pigmcnlcd and sclcrotr/cd parts, dolled 
line - variable shape of anterior gland Scale - I m 
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Sehirus luciuosus (Figs 17. 18) 

Larval maierial no: available. Adults (Figs 17,18). Anterior gland paired, globular, slightly smaller m 
male than in female. Median and posterior glands of croissant type in both sexes. 

Tritomegas tricolor (Figs 19,20,99) 

l.arvac (Fig. 99). Anterior gland paired, spherical, sacs situated conspicuously submcdially. Median 
and posterior glands small, oval. Adults (Figs 19, 20). Anterior gland unpaired, ic contrary to 
larvae; dumb-bell-shaped in male, spongc-hiscuitc shaped in female; slightly larger :n female than 
ui male. Median and posterior glands of croissant type, conspicuously oblong in both sexes. 

An endoparasitic larva, so far unidentified specifically, belonging probably to Tochimdae (Dip- 
tera) was found inside the abdomen of a female (Fig. 20). The larva was found beneath two small 
holes m the cuticle anteriorly and posteriorly to the intersegmental line 111—IV, near to the anterior 
gland. The cuticle around the holes is conspicuously sclcrotized (marhed ''scars’' in Fig. 20). 

Triiomcgos scxntacnlntus (Figs 21,22,100) 

Larvae (Fig. 100). Anterior gland unpaired, two conspicuous lateral sacs connected by narrow 
median tissue bridge. Median, and posterior glands oblong, conspicuously small. Adults (Figs 21, 
22). Anterior gland unpaired, dumb-bell-shaped, small in both sexes. Median and posterior glands 
of croissant type, rounded. 

Thyreocorinae 

Thyreocoris scarahaeoides (Figs 23,24) 

Larval material not available. Adults (Figs 23,24). Anterior gland unpaired, oval, elongated lateral¬ 
ly. Conspicuous membranous strip between terga III and IV developed. Anterior gland distinctly 
visible only in posteroventral view. Median and posterior glands not developed. Inioiscgincutal 
membranes thickened in areas of former larval evaporatoria on ventral surface of abdominal dor¬ 
sum, between tergu IV and V, and V and VI. 

Pcntatomidae 

Podopinae 

Anterior gland of larvae generally paired. Colour of glands mostly uniformly white, originated 
probably after dying of material. 

VUpianus gain (F'igs 25,26,101) 

Larvae (Fig. 101). Anterior gland very small, spherical, colourless. Median and posterior glands 
oval, orange. Adults (Figs 25,26). Anterior gland paired, small, spherical in both sexes. Median ar.d 
posterior glands of croissant type. 

Podops inuncla (Figs 27. 28) 

Larval material rot available. Adults (Figs 27,28). Anterior gland paired, about two times larger in 
male than in female, broadly oval in male, oval in female. Median and posterior glands not deveb 
oped in both sexes. 


F:gs 13-24. DoTSO-abdoroina] scent glands of adults, ventral view. 13, 14 Cydnus aterrimus (Forster), 15, !6 
UgnMus li/nhosu\ (Costa). 17, 18 - Sehirus luciuosus Mulsant cl Rcy. 19. 20 - IViiomegas bicolor iLinnacus). 
21. 22 - Tnttmtegas sesinuculalM (Rambur), 13, 24 - Thyreocoris scarabeoidis (Linnaeus). Odd - rule, even - 
female, a anterior gland, il intersegmental line, m median gland, p - posterior gland, s - scare; dotted area 
— membranous intersegments! ana, hatched area strongly pigmented anil scfcioli/cd parts. Seale I mm. 
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Graphosoma lineatum (Figs 29,30,102) 

Larvae (Fig. 102). Anrerior gland very small, oval; gland sacs situated more, medially than lateral 
margins of median gland. Median glut id oval to trapezoidal. Posterior gland larger than median, 
trapezoidal, elongated posteriorly. All glands brightly orange; transverse lines developed in medi¬ 
an and posterior glands. Adults (Figs 29, 30). Anterior gland paired; splierieal to slightly oval, 
milky-white. Median and posterior glands of croissant type in both sexes. 

Ancyrosoma leucogrammes (Figs 31.32, 103) 

Larvae (Fig. 103). Anterior gland spherical, white, sacs situated more laterally titan lateral margins of 
median gland. Median and posterior glands small, oval. Adults {Figs 31,32). Anterior gland paired, 
oval in both sexes. Median and poster ior glands of croissant type in both sexes. 

Pentatominae 

Relative uniformity of shape, size and position of (he glands observed in Pentatominae. Larval and 
adult anterior glands always paired, small. Median and posterior glands of larvae and adults always 
unpaired, in adults of croissant type. Sciocoris cursitans (Scioeorini) was selected as a mode! 
species for rhe w hole subfamily, and described in detail. The erher species are compared with the 
model pattern (“as in S. curs/tons" in the following text), and only different states are described in 
more detail. 

Scioeorini 

Sciocoris cursitans (Figs 33,34,104) 

Larvae (Fig. 104). Anterior gland paired, small, spherical. Median and posterior glands oval, bluntly 
pointed laterally, distinct transverse lines deeply orange. Posterior gland elongated caudally and 
partially ovelapped by posterior part of median gland in ventral view'. All glands orange. Adults 
(Figs 33.34). Anterior gland paired, small, spherical, orange. Median and posterior glands of cr¬ 
oissant type in both sexes, usually transversally oval, fitting the depression in corresponding in- 
tersegmentat line. 

Aeliini 

Aelia acuminata (Figs 35,36, 105) 

Larvae (Fig. 105). Anterior gland as in S. cursitans. Median and posterior glands trapezoidal, 
elongated caudally. Small posterior part of median gland overlapped by anterior pari of posterior 
gland in ventral view. Adults (Figs 35,36). AsinS. cursitans. Anterior gland slightly larger in male 
than in female. 

Neottiglossa leporina (Figs 37,38, 106) 

Larvae (Fig. 106). Anterior gland small, spherical, lightly orange. Median and posterior glands 
spindle-shaped, conspicuosly elongated laterally, transverse lines developed, glands in contact. 
Adults (Figs 37,38). As ini', cursitans. 

tieottiglossa pusiUa (Figs 39,40) 

Larval material not available. Adults (Figs 39,40). Anterior gland oval; in female slightly larger Than 
in male Median and posterior glands as in S. cursitans. 


logs 25 -36 Uctso-aadorainul sccnl glands of adults, ventral view. 25. ?6 ftlpianus gain (Wolff). 27, 28 
Podops inuncia fFabricius). 39. 30 fjtapkosotna lineatum (Linnaeus). 31. 32 Ancyrwuna tentogrummts 

(Gmcitn), 33. 34 - Sciocon « carmans /Patricias), 35, 36 - AeUa acuminata /Linnacui) udd - main, even 
female; a - anterior gland, m - median gland, p - posterior gland, dotlcd area - membranous rucrscgmencal area 
Scale - 1 mm 
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Hysarcorini 

Eysarcoris aeneus (Figs 41,42) 

Larval material not available. Adults (Figs 41,42). Anterior gland spherical, small in male, about four 
limes smaller than in female, colourless (probably because the material was dried). Median and 
posterior glands large. 

Eysarcoris faliricii (Figs 43,44,107) 

Larvae (Fig. 107). Anterior gland small, spherical. Median gland elliptical, wide transverse line 
developed. Posterior gland elliptical, transverse line forming cranial margin of gland in ventral 
view; anterior part of gland conspicuously small. All glands colourless, tr ansverse lines orange. 
Adults (Figs 43.44). As in S. cursitans. Anterior gland of the same size in both sexes. 

Carpocorini 

Ruhiconia intermedia (Figs 45,46) 

Larval material not available. Adults (Figs 45,46). As inS. cursitans. Anterior gland ochre, median 
and posterior glands pale red. 

Slaria lunula (Figs 47,48,108) 

Larvae (4th instar). Anterior gland small, spherical, white, overlapped by anterior part of median, 
almost spherical gland. Posterior gland oval, partly overlaped by posterior part of median gland. 
Both glands orange with dark orange transverse lines. Adults (Figs 47,48). As in S. cursitans. 

Dolycoris baccanim (Figs 49,50,109) 

Larvae (Fig. 309). Anterior gland small, drop-shaped. Median and posterior glands elliptical, point¬ 
ed laterally, in contact, distinct, dm k orange transverse lines developed. All glands-orange. Adults 
(Figs 49,50) As in S. cursitans. 

Holcostethus vernalis (Figs 51,52,110) 

Laivae (Fig. 11 O'). Anterior gland small, spherical, white. Median gland almost spherical, transverse 
line developed. Posterior gland oval, partly overlapped anteriorly by posterior part of median 
gland. Both glands orange. Adults (Figs 51, 52). As ini”, cursitans. 

Carpocorufusdspinus (Figs53.54, 111) 

Larvae (Fig. 111). .Anterior gland small, spherical. Median gland elliptical, posterior trapezoidal, 
elongated posteriorly; both glands orange, dark orange transverse lines developed. Adults (Figs 
53,54). As in5. cursitans ; anterior gland small, slightly larger in female than in male. 

Carpocoris pudicus (Figs 55, 56) 

Larval material not available. Adults (Figs 55,56). As in .S’ cursitans. 

Ralnmenapra.fina (Figs 57,58, 112) 

Larvae (Fig. 112). Anterior gland small, spherical, white. Median gland elliptical, posterior part of 
gland curved out laterally. Posterior gland elliptical, pointed laterally Both glands with transverse 
lines. All glands orange. Adults (Figs 57,58). As in 5. cursitans. 


Fig & 37-48. Done-abdominal scent glands of adulrs, ventral view. 37, - Stoiilgfox.ra leporina (llcrricb Schacfi 

fer), 19, 43 - Keoltixiiufla pusilla (Gmclin), 41, 42 - F.vxarcoru. aaneru (Seopoli), 4), 44 - F.ysarcon* fabricii 
KirMdy. 45. Ruhunnta intermedia (Wolf!). 47, 4S St ana lunula (Hahn), odd - male, even - female; a - 
unicnor gland, m median gland, p posterior gland, dotted area membranous in>crj.agmci;li>l area. Scale 1 
mm. 
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Palomena viridissima (Figs 59,60,113) 

Larvae (Fig. 113). Anterior gland conspicuously small, spherical, milky-white. Median and posterior 
glands oval, pointed laterally, transverse lines pale yellow. Adults (Figs 59,60). As in5. cursitans. 

Strachhni 

F.urydema oleracea (Figs 61,62,114) 

Larvae (Fig 114). Anterior gland oval, white, larger than gland in other pcntatominc species stud¬ 
ied. Median anti posterior glands elliptical, pointed laterally, median larger than posterior, trans¬ 
verse lines orange. Adults (Figs 61,62). Anterior gland spherical, orange; in female almost twice as 
large as in male. Median and posterior glands in male twice as large as in female. 

Eurydema omasum (Figs 63,64,115) 

Larvae (Fig. 115). Anterior gland small, spherical, milky-white. Median and posterior glands trape¬ 
zoidal, transverse lines orange, posterior gland smaller than median, median gland with anterior 
margin slightly concave, posterior gland with posterior margin conspicuously concave medially. 
Adults (Figs 63,64). Anterior gland similar to E. oleracea, spherical, orange; in female about twice 
as large as in male Median and posterior glands as in S cursitans. 

Pcntatomini 

Pentatoma rufipes (Figs 65,66, 118) 

Larvae (Fig. 118). Anterior gland elliptical, pointed laterally, conspicuously smaller than median 
gland. Posterior gland trapezoidal. All glands orange. Adults (Figs 65.66) Anterior gland larger 
than corresponding gland in the other pentatomine speeies studied, oval, orange. Median and 
posterior glands large, beige. 

Raphigasternebulosa (Figs 67,68,116) 

Larv ae (Fig. 116). Anterior gland small, oval, white. Median gland elliptical, elongated posteriorly, 
transverse lire wide. Posterior gland roughly trapezoidal, transverse line developed. Both glands 
orange. Adults (Figs 67, 68). As inS. cursitans. 

Piezodorus lituratus (Figs 69.70,117) 

Larvae (Fig. 117). Anterior gland spherical, white. Median gland about semicircular. Posterior gland 
elliptical; glands orange, in contact, transverse lines developed. Adults (Figs 69, 70). As in S. 
cursitans, with median and posterior glands large, in female slightly larger than in male. 

Asopinae 

Conspicuous sexual dimorphism in both shape and size in anterior gland in larvae and/or adults is 
developed in some of the representatives of subfamily. 

Picromerus bidens (Figs 71,72,119) 

Sexual dimorphism not developed. Larvae (Fig. 119). Anterior gland paired, spherical: median and 
posterior unpaired. All glands reddish. Median gland elliptical, elongated posteriorly; posterior 
slightly smaller than median. Adults (Figs 71,72). Anterior gland paired, small, spherical, brightly 
red (sometime, due to long fixation, milky-white). Median and posterior glands of croissant type, 
rudimental, milky-white. 


Figs 49 60. DoiSO-iiWumiial scar.I glands of adults, ventral view. 49, 50 - Dolycorl* baccarum (LtrnacAS). 51, 52 
- //oieostethus venalis (WolfT). >3. 54 Carpoioris fuscispinux (Bohcman), 55. 56 - Carpocorix pudicus 
(Poda), 57, 58 - Palomena prasina (Linnaeus). 59, 60 - Palomena viridissima (Poda) odd male, even ferrule: 
a - anterior glir.d. m - median gland, p - posterior gland, dotted area - membrane js iuicrsegincnlnl area. Scale 
I mm 
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Arnui cuslvs (Figs 73.74,89.90) 

C onspicuous sc.xua) dimoiphisro in anzerrorgland developed in both larvae and adults Larvae (Figs 
89,90) Male Anterior gland paired, about len times larger than ui female, grey, slightly dorsoven- 
rraily flattened, posteriorly partly overlapping anterior part of median gland Median and posterior 
glands orange, oval Female .Anterior gland paired, small, almost spherical, orange, median and 
posterior glands trapezoidal, bright orange Adults (Figs 73. 74) Male Anterior gland paired, 
conspicuously hypertrophied, shape variable due to large size, mostly oval, slightly elongated 
posteriorly (two variations of shape illustrated in Fig 73), dorsoventrally flattened, anteriorly not 
reaching anterior margin of tergnm III, posteriorly reaching, and more or less overlapping tergum V 
and medial gland Surface of gland granulated, orange Median and posterior glands of croissant 
type, white Female Anterior gland paired, of middle size, about 1/4 to I /5 Ihe size of male gland, 
dorsoventrally flattened, with granulated surface, white Median and posterior glands same as in 
male 

Troilus lundus (Figs 75,76.120) 

Conspicuous sexual dimorphism of anterior gland is developed only in adults Larvae (Fig 120) 
Anterior gland paired, small, orange Median and posterior glands oval to almost globular, pale 
orange, in contact Adults (Figs 75,76) Male Anterior gland paired, conspicuously hypertrophied 
(left sac partly empty illustrated in Fig 75), shape variable, surface granulated, orange to pinky 
Median and posterior glands strongly reduced, of croissant type, sometimes poorly visible Female 
Anterior gland paired, conspicuously small, about 1/20 the size of male gland, spherical, orange 
Median and posterior glands same as in male 

Rhacogmthuspunctatus (Figs 77. 78) 

Sexual dimorphism not developed Larval material not available Adults (Figs 77, 78) Anterior 
gland paired, small, spherical, brightly red Median and posterior glands of croissant type, rudimen- 
tai, milky white 

Zicrona coerulca (Figs 79,80,91.92) 

Conspicuous sexual dimorphism of anterior gland developed in both larvae and adults Larvae (Figs 
91,92) Anterior gland paired, in male conspicuously large and strongly dorsoventrally flattened, 
beige, in female small, orange, but not well seen because of merging with surrounding fat body 
Median and posterior glands trapezoidal, brightly orange, in contact Adults (Figs 79. 80) Male 
Anterior gland paired, hypertrophied, of highly variable shape, in one specimen posterior margins 
of gland sacs reach even tergum VI. dorsoventrally flattened, surface granulated, pink Median and 
posterior glands of croissant type, reduced, colourless Female Anterior glar.d paired, very small, 
about 1/20ro 1/25 of sizeof male gland, .spherical, red Median and pos tenor glands same as in male 

Scutellendae 

Sexual dimorphism not found in any species studied Anterior gland of both larvae and adults 
paired 


Figs 61-72 Durso abdominal weal glun<ls o: adults, ventral view 61, 62 - Eurydtma oieiMea (Linnaeus). 63, 64 
- Eurydema ornaium (Linnncus), 65, 66 - PenUitvma ruflpes (Linnaous). 6?, 68 - Rhaphiguster nebulota 
(foiia), 69. 70 - Piezodorus hrumiut (Fabricius), 71, 72 Picromvms btdens f Lin tutus 5 odd - male, oven 
female a - anterior gland, il - intersegments! lire, m median gJund p posterior gland, dotted urea - 

membranous iiitcrccgmcnul area, hutched area strongly pigmented ard sclcrotizcd area Scale - I mm 
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Eurygasier maura (Figs 81,82,121) 

Larvae (Fig. J21). Anterior gland small s-pherical, situated conspicuously medially. Median and 
posterior glands elliptical, pointed laterally. All glands orange, conspicuous, deeply orange trans¬ 
verse lines developed. Adults (Figs 81, 82). Anterior gland situated conspicuously sublaterally, 
spherical, small, its size roughly conforming only to diameter of'ostiole; brightly red. Median and 
posterior glands of croissant type, orange. 

Eurygasler tcsludinaria (Figs 83, 84) 

Larval mater,al not available. Adults (Figs 83.84). As in £ maura, milky-white. 

Odonloscelis fidig/rtosa (Figs 85.86.122) 

Larvae (Fig. 122). Anterior gland situated distinctly laterally, more than in larvae of the other 
families studied, of middle size, spherical, brightly red. Mediae and posterior glands Iransversally 
oval, brightly pink. All glands with granulated surface. Adults (Figs 85.86). Anterior gland large, 
only slightly smaller than in larvae, spherical, orange. Median and posterior glands large, milky- 
white. resembling empty membranous sacs. 

Dorso-abdomina! glands of an imperfect specimen of Holcostelhus vernalis (Figs 123, 124) 5th 
larva 

Glands probably functional, though abdominal cuticle was injured. Paired anterior gland and 
evaporatorium conspicuously damaged, only left, small, sac-shaped gland and part of evaporaton- 
um developed Unpaired median gland and evaporatorium less damaged, sac-shaped gland assy- 
metrical, only left evaporatorial ostiolc developed. Unpaired posterior gland and evaporatorium 
only slightly damaged, sac-shaped gland slightly assymetrical, both ostioles presented. 

Odontoscelisfuliglnosa, ventral abdominal androconia (Figs 87,88) 

Androconin developed in both sexes, emptying on characteristically sculptured cuticular patches 
on abdominal venter. 

Male (Fig. 87). Large paired and small unpaired androconia developed. Sternum V with one. 
unpaired, small, median androconium; sterna VI and VII with paired, large, submedian androconi- 
um, and stna!! unpaired, median androconium; sternum VIII with one, impaired, longitudinally oval, 
median androconium. Female (Fig. 88). Only small, unpaired, median androconia developed. Sterna 
VI and VII with one, unpaired small androconium; sternum VIII with one unpaired androconium, 
larger than previous androconia. 

CONCLUSIONS AND DISSCUSION 


Gland pattern 

The pattern of the dorse-abdominal scent glands can be characterized in the higher taxastudied as 
follows (A - adults, Ag - anterior gland, L = larvae, Mg = median gland, Pg ■ posterior gland). 
I'lataspidae: L: three unpaired; A: Ag paired, sexuully dimorphic, Mg and PgstrtMigly reduced. 
Aeamhusojnatidae: L. Ag paired, Mg and Pg unpaired; A; Ag paired. Mg and Pg reduced. 
Cydnidae: 


Fiys 7i—Dorso-atxtominal scent glands of adults, ventral view. 73, 74 - Artti i cuSIOS (Fabocius), 75, 76 - 
T/oiha lunciu.> (Fobneius), 77, 78 - Rhacoynothu* puncUutus (Linnaeus). 7*/, fiO Aimna coemleu (Lit Ulcus). 
81, 82 k'uryfpitter mourn fLinnoeus), 65. 8-1 £vrygtu>ter tes/Ui/inarui (Ocofftoy). odd - mate, even . fernafe; 
a - anterior gland, in - median gland, p - posterior gland, dotted area - membranous irieisegmcnral area Scale 
I mm. 
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Cydninae: L: three unpaired; A: Ag paired (Cydnus atcrrimus), or completely reduced (Acthus 
spp.), Mg and Pg reduced. 

Schirinae: L: Ag paired. Mg and Pg unpaired (Lcgnotus limbosus, Tritomcgasbicolnr), or three 
unpaired (7! scxmaatlatusy, A: Ag paired, or unpaired (L limbosus , 7 Yitomegas spp.), Mg and Pg 
reduced. 

Thyreocormae: L: not studied: A: Ag unpaired. Mg and Pg completely reduced. 

Pcntatomidae: 

Podopinac: L: Ag paired. Mg and Pg unpaired; A: Ag paired ( Podops inuncto sexually 
dimorphic. Mg and Pg completely reduced), Mg and Pg reduced. 

Pentatoininne: U Ag paired. Mg and Pg unpaired; A: Ag paired (slightly sexually dimorphic: 
larger in male ihan in female - Aelia acuminata ; larger in female than in male - Neottiglossa 
pusilla. Carpocoris fuscispinus, Eurydema oleraceu, E. urnaturn, Eysurcuris aencus, and-P/ozo- 
darns lituratus), Mg and Pg mostly reduced (sac-shaped in Pctttatoma rufipes, slightly larger in 
male than in female - E. olerucea, slightly larger in female than in male - P. lituratus). 

Asopmae: L: Ag paired (sexually dimorphic - Arm a custos, Zicrona coerulca}. Mg and Pg 
unpaired: A: Ag pa red (sexually dimorphic -A. custos, Troilus luridus, 7.. coerulea). Mg and Pg 
reduced, 

Scutclleridae: L: Ag paired, Mg and Pg unpaired; A: Ag paired. Mg and Pg mostly reduced (sac- 
shaped in Odontvscelis fuliginosa). 

The paired anterior gland was predominantly developed in adults of the species studied, except 
of the unpaired gland in Legnotus limhosus , Tritomegas bicolor, T. sexmaculaius, and Thyrtrt- 
coris scarabc-oidcs, or completely reduced in Acthusflavicornis and A. nigritus, respectively. 

Congeneric species 

Two congeneric species of ten genera were studied to estimate the presence of intrageneric varia¬ 
tion, Pluuispidae: Coptosuma spp.; Acanthosomatidae: Elasmucha spp.. Cydnicae. Cydninae: 
/ieffcusspp.; Schirinae: Tritomegas spp.; Pentatomidae: Pentatominae: Aeliini: Neottiglossa spp ; 
Hysarcorini: Eysarcons spp.; Caipocorini. Carpocoris spp., Palomena spp.; Strachiini: Eurydema 
spp.; and Scmelleridae: Eurygastcr spp. The obviously specific gland pattern was found only ir. 
the genus Triuimegas. All the larval glands were unpaired in T. sexmaculaius, the anterior gland 
paired, the median and the posterior glands unpaired in T. bicolor, while the adult anterior gland 
was unpaired in both species. 

Persistence in adults, sexual dimorphism 

The persistence of the dorse-abdominal glands in adults, at least one of them functional. is probab¬ 
ly a common phenomenon in Pcntatomoidea. Only three cydnid species, from all the 43 species 
studied, did not posses the dorso-abdominul glands. The persistence of the adult anterior gland is 
mere common mall lleteroptcra (for review sec Davidova-Villmovji & Podoubsky in press); many 
examples of the persistence of at least some of the dorso-abdominal glands in adults, some even 
sexually dimorphic, were recorded. 

The dorso-abdominal gland pattern, found in adults of most the pentatoinoidean species studied 
(anterior paired, median and posterior unpaired) confirms the Polivanovas (1960) hypothesis about 
the paired origin of the glands The anterior gland is mostly the only functional dorso-abdominal 
gland in adults, while si^c of the larval anterior gland is reduced and irs function is probably limited 
The pattern is not in agreement with the Polivanova's (i960) hypothesis, that gland reduction 
proceeds from the posterior to the unterior segments. However, if die adult anterior gland is consi¬ 
dered a newly developed structure although occupying the same place as the larval gland, original¬ 
ly with the same or different function (see below), and not a regenerated larval gland functional 
during larval development, then the findings corroborate the Polivanova's (1960) hypothesis 
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Figs 85-92. Figs 85. 86. Dorse-abdominal scent glands of adults, Odontoauelis fuhgmosa (Linnaeus), ventral view. 
Figs 87. 88. Abdominal venter of aculu with androcooia, Odotttoscelis Juhgrnosa. ventral view. Figs R9-92. Dorses- 
abdominal scent gi'ands of larvae, ventral view 89, 90 Arma custos (Fatm'ciusl. 91. 92 - Ziirona coerulea 
(Linnaeus). odd - male, even - female; a - anterior gland, m - median gland, p - posterior gland, pa - paired 
andrcconium. s - spiracle, ua - unpaired 3ndTOConiiim. wp -wins P*d> HI. Vl - abdominal tergutn Id, VI, ootted 
area - membranous intersegment*) area. ScaJc - I mm. 
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The different larval versus adult state of the anterior gland was found in some species. The 
larvae of both Coptosoma species (Plataspidae), and Aethus flavicomis uid Cydnus aternmus 
(Cydnidae: Cydmnae) exhibit the apomorphic gland pattern within Pentatomoidea • all the three 
glands are unpaired. Che adult anterior gland is paired (C aternmus) (plcMomorphy), paired and 
sexually dimorphic (Coptosoma spp.), or completely reduced (A flavicornis) respectively Hie 
situation supports the idea that the gland is most likely a newly developed adult structure, rather 
than a structure formed by the cells forming the small, partly reduced larval gland. 

The larvae of Legnotus hmbosus and Tritomegas bicolot have paired anterior glands, trans¬ 
formed subsequently into unpaired adult glands. The unpaired adult anterior gland represents a 
rare slate, recognized only in these two species. The adult anterior gland of Thy rcoc oris scarabuc- 
oides (Cydnrdae: Thyrcoconnae) is described as unpaired. However, rhe gland is almost complete¬ 
ly reduced, and the situation could be generalized for T. scarabacoides and for both Actkus 
species: All the three adult giands are completely or nearly completely reduced, and their remnants 
are not functional. This conclusion corresponds with Staddor.’s (in press) results on 71 scurabae- 
oides and another cydnin studied, Geotomuspunctufotus (no ductules found, see below in detail). 

Susddon (in press) mentioned the adult dorso-abdominai glands without ductules recognized in 
several pentatomoidean representatives. His results fit the present results of morphological study in 
the following species, Thyreocoris scarabaeoides (the anterior gland conspicuously small, the 
median and the posterior not developed at all), and basically in Neottiglossa pusilla , Eurydema 
oleracea, and Rhacognathuspunctatus (the median and the posterior glands very small). On the 
contrary, small or even quite large glands were found in several species, in which Staddon (in press) 
did not recorded any ductules, Odontoscelis fuSiginosa, Sciocoris cursrtans, Aelia acuminata. 
Eysarcoris uenea. Dolycoris baccarum , Piezodorus lituratus. Troilus luridus, anil Zicrona coeru- 
lea. All the other Staddon’& (in press) results correspond with the described structural states. Except 
of Eurygaster maura, where both the median and the posterior glands arc small while Staddon (in 
press) described significantly more ductules in these glands than ir. the anterior gland. 

Staddon (in press) reported three different patterns of the sexual dimorphism and considered this 
state as the apomorphy. 

1. The anterior gland with a higher number of the ductules in male than in female; only in Zierona 
coerulea (see below in detail). 

2. The median and the posterior glands with more ductules in male than in female, Dolycoris 
baccarum, Piezodorus lituratus , Eurydema oleracea, and Eurydema dominuius. The structural 
gland condition in the two former species does not agree with Staddon’s (in press) results. All the 
glands in both sexes of D. baccarum are small, approximately of the same size; the median and the 
posterior glands arc even larger in female than in male of P. lituratus. The structural condition 
found in E. oleracea roughly fits Staddon's (in press) result. E. dominuius was not studied. 

3. Hie median and the posterior glands with more ductules in female than in male, Sciocoris 
citrsitans and Picromerus bidens. The structural gland condition is quite different, size of Che 
glands is the same in both sexes of both species. 

We can presume, in comparison of our morphological data with Staddon's {in press) histological 
findings, that size of the gland, or gland remnant, may not correspond with the number of ducted 


Figs 93-104 Schemes of larval abdominal dorsum with sccnl glands, ventral View 93 - Elasmos/eihus internments 
(Linnaeus), 94 - Elasmucha fteben (Jakovlev), 95 Elasmucha /em/gaia (Fabricus), 96 - Aeihus Jlaviconus 
(Fabnnus), 97 - Cydnus aternmus (Forster), 98 legnotus timbutus (Costal. 99 Trvomegas tncoior (Lin¬ 
naeus), ICO Truomegas sexmaculatus (Rambur), 101 - Vilpianus gain (Wolff), 302 - Gruphasomu lutecium 
(Linnaeus), 103 - Ancyrasoma leucogrammes (Gmclin), 104 Sciocoris cum tans (Fabricius). a - anterior gland, 
m - median gland, p - posterior gland, it - transverse line, I - VII - abdominal terga I - VII 
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secretory units Thus, it is not possible to distinguish explicitly the functional gland according to 
single feature. 

Possible functionality of the median and the posterior glands is still uncertain in Pentatomoi- 
dea. These glands were described as "vestigial glands" by most of serious authors. Two. not so 
strictly different shapes of the glands are described in the present paper: ’‘Croissant” with a larger 
remnant of gland tissue than in "horn". The course of reduction from the functional gland through 
cro-issant-shaped to horn-shaped gland to completely reduced gland should be supposed. The 
shape of the glands is uniform within the species, and mostly stable even within a higher tax?.. Only 
in Acanthowmo kaemorrhoidale a different state is developed in male (horn gland) and in female 
(croissant gland), a difference which can be interpreted in a scheme of gradual gland reduction. 
Morphological results corroborate the hypothesis that both the median and the posterior glands of 
the peniaiomoidcuns arc probably not functional. These glands mostly appear as small, empty, 
membranous sacs. 

Tin: most uni form adult gland pattern was found in Acanlhosomaiidae, Scutellcridac, and espe¬ 
cially Pentatominae. The anterior gland is always paired (also tn larvae), the median and the poste¬ 
rior glands are always unpaired. 

The most variable adult gland pattern occurs in Cydnidae and Podopinae. Tire anterior gland is 
paired or unpaired, interspecifically variable even in larvae of one genus (Tritomegas spp.); the 
median and the posterior glands are reduced but still distinct in the cydnid subfamily Sehirinae. The 
anterior gland is paired, small, or not developed at all, the median and the posterior glands are 
reduced in Cydninae. The anterior gland is strongly reduced, the median and the posterior glands 
arc completely reduced in Thyreocorinae. Slight sexual dimorphism of the paired anterior gland 
occurs ( Podops inuncla), or the gland is small to large; the median and the posterior glands are 
reduced or not developed at all in Podopinae. 

Cydnidae is considered the most primitive pentatomoidean family, Podopinae :s the most variab¬ 
le subfamily of Pentatomidae. The gland pattern corresponds apparently with the variety of diverse 
habitats inhabited by the cydnids and podopines. The variable pattern corresponds also with the 
way of life of the taxa studied. Complete reduction of all or some of the glands was recorded in the 
species inhabiting litter, or digging in soil or sand ( Podops inuncta , Aethus Jfavicornis, Aethus 
nigntus, Thyreocoris scarcibaeoides). Reduction of gland(s) could thus be related to the special 
way of life, preventing dispersion of gland secretion in air, and demanding another way of commu¬ 
nication. The slightly larger anterior gland in male than in female was found in P. inuncla. Histolog¬ 
ical and/or biochemical studies arc necessary to elucidate the function of the glands. 

Conspicuous or slight sexual dimorphism of the adult anterior gland was observed in five phy¬ 
tophagous representatives of Pcntatoinoidca. Two types of sexual dimorphism were recognized in 
the species studied, respectively: the anterior gland slightly larger in male than in female, i. e. male 
dimorphism in Podops inuncta and Aeha acuminata, and the antenor gland slightly larger in 
female than in male, i. e. female dimorphism in Tritomegas bicolor, Ncottiglossa pusifia. Car- 
pocoris fuscispinus, Eurydema olerarca.E. omatum , Kysarcoris aeneus, and Piazodorus Situra- 
tus. Sexual dimorphism m Kysarcoris species was described also by Staddon (in press). Hie struc¬ 
tural gland pattern differed between the two Eysarcoris species studied. The glands are identical in 


Figs 105-116 Schemes oflarval abdominal dorsum with sccnl glands, ventral view 105 - Aeha acuminate 
(Linnaeus). 106 NaoUtgloasu teporma (Hcmch Schaeffer), 107 - Eysarcoris fabrrcu Kiricaldy, I OS - Staria 
lunula (Hahn), 4iJi irstai. 109 Ptilycorix baccumm (Linnaeus), 110 IMca&tethus viuru/'is (Wolff). Ill - 
Carpoions fuserspunts (Bohcmnn). 112 Pa lumen a prasmu (Linnaeus), 1 13 Pafomenu vindixsnimu (Poda), 
114- Eurydema oleracea (Linnaeus). 115 Eurydema ornatum (Linnaeus), lie JOuiphiguilcr n^hulpja 
(Pnda) a - antcrinr eland, m - median gland, p - posterior gland, il - transverse line 
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both .sexes of E fabricn, in agreement with findings of Staddou (it: press). The female anterior 
gland is much larger than that in male, the median and the posterior glands arc structurally devel¬ 
oped in F. aeneu.s. However, Staddou (in press) found more ductules in the male anterior gland 
than m the female gland, and no ductules in the median and the posterior ones. The female anterior 
gland is twice as large as the male gland, in both E. oleracea ami E ormti/m, but no sexual 
dimorphism of the gland was recorded by Staddon (in press) in the former species. However, 
Staddon described sexual dimorphism in the median and the posterior glands, with mere ductules 
in male than in female, which condition corresponds with the structural stale reported in this paper 

A sexually dimorphic adult anterior gland, hypertrophied in the male, was found in numerous 
asopines (c. g., Dupuis 1959, Aldrich 1995, Aldrich et al. 1986h). The present study confirmed 
dimorphism in tiie following Asopinae, Anna custos - larvae - new information, adults the female 
anterior gland is larger in comparison with other asopines, lYoilus luridus only adults, and 
Zicrona covrulea - larvae, adults. The dimorphism was not found in Picromerus oldens and 
Khncognaihus punctatus 

Aldr ich ct al. (1978) and Aldrich (1988 a) explained in detail the development of the gland sexual 
dunorphism in predaceous Asopmae. However, not all the asopines studied posses the sexually 
dimorphic anterior giand. We have not found any unambiguous way to explain this situation. 
Concerning The habitat and die way of life, Arma custos, Troilus luridus and Picromerus hidens all 
live on trees and/or bushes, however, the former two species have developed sexual dimorphism, 
contrary to the last one. Similarly, Rhacognathus punctatus and Zicrona coendea live on plants or 
on the ground under vegetation, often in humid habitats. The former species has not developed 
sexual dimorphism, whereas the latter species possesses a distinctly dimorphic anterior gland. All 
species are predaceous, w ithout distinct specialization. Therefore, the question remains still open, 
why only ccnr.in predaceous species acquired sexually dimorphic adult dorso-abdom.nal glands? 

The sexually dimorphic anterior glands are developed already in 5th larvae of die two species 
studied. Anna custos (new information) anil Zicrona coendea (see Dupuis i 952), while the anterior 
larval glands are of the same size in both sexes of Troilus luridus. The situation as in T. luridus 
similarly exists in Podisus species (Aldrich et al. 1978). Two ontogenetic types of the sexually 
dimorphic glands can be distinguished: larvae with sexual dimoipbism - adults with sexual dimor¬ 
phism, larvae without sexual dimorphism adults with sexual dimorphism. There is no explanation 
for the absence of dimorphism in old larvae of certain asopine species with the hypertrophied male 
anterior gland. Both the larvae and the adults inhabitat the same type of biotope and as predators 
feed on the same kind of prey. 

The sexually dimorphic adult glands have been found also in some phytophagous pentatomoi- 
dean species. The conspicuously hypertrophied anterior gland in male of Biprorulus bibax is 
about 50* larger than the female gland (James & Warren 1989). A sexually dimorphic anterior glar.d 
is developed in Hoieagambiac (Gough ct al. 1985), the gland is larger in the male than in the female. 
According to illustration, the larval glands arc not dimorphic in the 5th larva. A similar state of the 
anterior gland was described in Sphaerocoris annulus (Gough et al. 1986). The male anterior gland 
is not as extremely hypertrophied in the two latter species (both scutellericfs) as that in B. bibax but 
the dimorphism is expressed also by different composition of secretion, evidenced by chemical 
analysis (e. g., Gough et al. 1985.1986, Staddon et al. 1987, Aldrich et al. 1990). Another example of 
an antcriordimorphic gland, demonstrated only structurally, is tw oCoptosoma species (Davidova- 
Vilimova 1992). The male gland is distinctly larger than the female gland (about 4*) but not as 
extremely as in Biprorulus bibax. Other species with developed male dimorphism, Podops inuncta 
and Aclia acuminata were recently found,. The size difference, as shown reexamination of several 
specimens, was small but constant in both the species. All these examples illustrate sexual dimor- 
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phism, in which the male gland is larger, and therefore assumed to be functional and more impor¬ 
tant than the female gland. 

An example of a quite opposite type of gland sexual dimorphism was reported by Lucchi & 
Solinas (1990) in Nezara viridula , where the female gland was slightly larger than the male gland 



Figs 117— 124 Figs 117 122 Schemes of larval abdominal dorsum with sccnl glands, ventral view 117 
Pieradorm Inuraius (Fabncius), 118 - Peniaioma rufipcs (Linnaeus), 119 - Picromerus bidens (Linnaeus). I2C - 
Troilus fundus (Fabncius), 121 - Eurygasitr maura (Linnaeus). 122 - Odonloscelu Juitgtnosa (Linnaeus) Figs 
123, 124. Abdomen of imperfect specimen of 5lh larval instar, liolcosieihus vemahs (Wolff). 123 - dorsal view. 
124 - ventral view a - anterior gland, c - evaporative area, m - median gland, os ostiolc. p - posterior gland, 
wp - wing pad. 
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Recently, more examples of a female dimorphism have been reported, in Tritomegas bicolor, Ncot- 
tiglossa pusilla, Carpocoris fuscispinus, Eurydema oleracea , Eurydema onuuum. Eysarcoris 
ueneus, and Piezodonts liiuratus. The size difference is small, but constant, similarly to the species 
with the male dimorphism. 

Gough et al. (1985) tried to explain the persistence of the adult dorso abdominal glands in some 
Pcntatomoidca, bur did not mentioned the development of a sexual dimorphism. Hamilton et al. 
(1985) explained this phenomenon by a defensive role and possible function us sox pheromone of 
secretion. Sexual dimorphism can be explained either by importance of chemical defence in males 
combined with reduction of interference during mating (sexual role), or by greater extent of gland 
reduction in female than in male, in relation to the larval size. James & Warren (1989) assumed that 
the male gland in Biprorulwt hihax may be responsible for the secretion of a pheromone a tractive 
to conspecifics, to inform theui about food resources. This explanation is very similar to that con¬ 
cerning asopine dimorphism. It seems logical to assume the same function for die male enlarged 
gland throughout Pentatomoidca. However, the problem still needs more detailed studies, includ¬ 
ing behavioral, because the phytophagous pentatomoideans with a male dimorphism, as found in 
the present study, do not express any specific feature, explaining the need by some but not others 
of a special cliemical communication pathway. The question of the persistence of the female dimor¬ 
phism, with the anterior gland larger than in the male, remains still unresolved. We might assume the 
greater need for defence by the female, and therefore expect increased secretion of the gland but, 
similarly as for the male dimorphism, no specific ethological oe ecological feature unites those 
species showing the female larger gland. 

Other biochemical and histological studies is common for understand the function of the sexual¬ 
ly dimorphic glands The number of ductules recognized in the structurally dimorphic glands 
(Staddon in press), nevertheless, corresponds with structural data in only some species, i. e. Aelia 
acuminata , Tritomegas bicolor , Neottiglossa pusilla, and Eurydema oleracea, and mostly only 
approximately. 

Several our results are quite different from published data. Davidova- ViUmova (1992) described 
incorrectly the anterior paired gland with unpaired ostiole in the adults of two Coptosoma species 
(Plataspidae). The pattern with anterior paired gland with paired ostioles was confirmed in the 
present study. The anterior gland of Elasmostethus interstinctus was described as the largest one 
among European Acanthosomatidae (Staddon 1990); our results do not support this finding. The 
anterior gland of Elasmucha fteberi is structurally the relatively largest gland, in relation to the 
body size. Generally, the anterior glands ofacanthosomatids arc small, their varied size is related to 
the functional stale (empty or full). Such a dependence is obvious especially in small, not hypertro¬ 
phied glands. The sexually dimorphic adult anterior gland, with the conspicuously hypertrophied 
gland in male, was found in three asopine species (see above). We have not observed the tergal 
sutui os with sexually dimorphic pattern, recorded by Aldrich et al. (1984) in Fodisus macuUvcntris. 
The development of these sutures, associated with the large and functional anterior gland, espe¬ 
cially in the male, does not probably represent a feature common for all the species with the 
hypeirophied glands. A small but distinct adult anterior gland is developed in the pentatomids, 
Carpocorispudicus , Dolycoris baixarum and Raphigaster nebulosa, in which Boselii (1932) did 
not reported either glands or ostioles. 

Secretion in larval exuviae 

Exuviae of Etasmuchafemtgoia (Acanthosomatidae) were studied after moulting of the 5th larva 
in the adult. The anterior gland was small and empty, the median and posterior gland sacs were 
large, of the same size as in the live 5th instar, and full of gland secretion of characteristic smell. This 



situation corroborates Aldrich's (1988 a, 1995) conclusion, that leaving of gland secretion in the 
larval exuviae is common for Petttacomoidea, and probably for most lleteroptera. 

Androconia 

Carayon (1984) and Knight etal. (1985) recorded androconia only in males of Scutellendae. We 
have described patches with ancroconial glands in both sexes in Odontoscelis fuliginosa. The 
exact pattern of male androconia] patches is described and illustrated for the fust time, while a 
higher number and larger patches arc developed in the male, only three small patches are apparent 
in the female. The patches are of the same structure in both sexes. The androconia are very probab¬ 
ly developed in both sexes of the scutellerids. However, Carayon (1984) proposed their specific 
function as the male sexual glands. The function of androeonial secretion is either quite different 
than proposed, or it is different in male and female, or secretion has more {unctions. 
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BOOK REVIEW 

CORDON D Ci The Eat-A-Buj> Cookbook. 33 way* to cook grasshoppers, ■■*», water bugs, spiders, 
contip*le% and their kia Berkeley, California Ten Speed Press, 1998, XXVI + 102 pages Formal 23 7" 18 7 
era. Price 12 9? USD 

In Moravia a Professor at Mendel University tn 13mo enjoys caling not only all kind ot insects. bu: spiders und other 
assorted arthropods When most of us hear about people eating insects we often feel repugnance Is thus fair’ Mow 
many insects do we cat in out everyday lives'’ For instance, in spring, how many Unhappy aphids ate oaicil with the 
lettuce in a salstd 7 Careful housekeepers wash out (he majority of them but many test hidden in folds of leaves and 
arc ingested as tasty extra ingredients How many partial insects do we ingest with Boer, bread etc t The American 
Food and Drug Administration is aware of insect contamination of food and publishes a list of maximum 
permissible level.' of insect infestation or damage, that is, a maximum number of insect adults, eggs, immature 
stages, diyppuigs. of fragments with which food can be sold Just ahout every food imaginable is cn this list 1 

The eggs of venous uitcstmal helminths, among (hem eggs of lliomy-lieiided worms fsocw worms), haw been 
found in HtC desiccated faeces fcoproh(cs) of our cave-dwelling prehistoric ancestors As these parasites use insects 
as intermediate hosts it is clear that our ancestors had to be infected by them by eating insects What of our more 
recent ancestors'’ The ancient Gtceks were known to be avid insect-eaters Aristotle in his Helena ammaiium 
wrote that “the larui of the cicada on attaining full size in the ground becomes a nymph then it tastes belt , before 
the husk is broken Cossus, a grub or catcrpillai of uncertain identity, was considered as a delicacy in Rome when 
reared on a fiour-based diet In ancient Africa, plagues of locusts caused little hardship In the absence cf their 
normal food plants, people of the African bush readily ate the infesting insects 

Bug-eating, also known as entomophagy or arthropndophagy , still exists in modem limes, even if somewhat 
geographically restricted In parts of Africa locusts arc customarily boiled, cooled, dried, cleaned, and salted Their 
legs arc ground into flout and cooked with salt and peanut butter In other parts grubs and caterpillars arc highly 
regarded foods, m Thailand a giant water bug can be found for sale in street markets with canned silkworm larvae 
and pupae being available in Japanese supermarkets This may indicative of an increase in entomophagy on a wider 
scale 

Those would like to try eating insects and other arthropods may now have the opportunity to do so A 
cookbook based on preparing insects and other arthropods for consumption was published last year The introduc¬ 
tory chapters, along with other relevant information, concern the benefits of bug-eating (nutritional value of 
bugs), the seasonal availability of edible arthropods, and advice on the best beverages for accompanying bug-cautig 
One connoisseur recommends dunking champagne as " there s nothing better than some bubbly to wash bugs 
down The body of the book consists of recipes presented in the classical way with all ingredients, quantities 
needed, and detailed descriptions on how to prepare a meal, whether that be steaming, boiling, sauteing, stir-frying, 
deep-frying, dry-roasting or grilling your chosen arthropod To give a further insight into this book, we can list 
some of the dishes by name We can prepare for our ourselves, family and friends, such dishes as Bugs in a Rug, St 
Johns Bread (from locusts), Three Bee Salad, Ants in Pants, Cocroach a la King, Fried Green Tomato Horn- 
worms, Gmny Water Bug on Watercress, Scorpion Scallopme, Ample Drummslick (from centipedes), Baked 
Btrd-Fating Spider and as a dessert Chocolate Cricket Torte The book is attractively illustrated and contains 
full-colour inserts demonstrating how results of the cooking should look It is a well-presented book, and can be. 
recommended, at minimum, us a curiosity 

Josef ChaJupfky 
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Abstract Stysiana gen. r.. is described io include four new species, S' pardulens sp. n.. type species, from 
Guyana. Colombia, Bran I and Peru. 5. acarwaiis sp n. from Paraguay and Argentina, S’ tropicabt sp. n. 
from Trinidad. Suriname and Brazil, and S meridionals sp. n. from soulbcm Brazil and Argentina 
Stysiana gen n. with its species, arc keyed with ether three correlated genera, Amauromelpta Fernandes 
ct Grazia. 1998. Hypatropts Bergroth. 1891 and Luridocunex Grazia. Fernandes ct Schwcitncr, 1998. 

Taxonomy, morphology of genitalia, new species, key, Pratalornidac, Stysiana gen. ■„ Neotropical 
region 


INTRODUCTION 

Stysiana gen. n. belongs to a group of genera with similar facies which includes Hypatropis 
recently revised by Fernandes & Grazia (1996 \Amauromelpia, and Luridocimex. By the absence 
of a tubercle on third urostemite, these four genera fit with Section 1 of Pentatomim (Rolston & 
McDonald 1984). Four new species are desenbed: Stysiana pardtdens sp. n. from northern part of 
South America, £ acarinatis sp. n. and S. meridionalls sp. n. from southern part of South America 
and S. tropicaiis sp. n. with a central distribution in the Neotropical region, ranging from Trinidad 
to southeast ofBrazil. 


MATERIAL AND METHODS 

The specimens studied belong to rhe following collections. American Museum of Natural History, New York, N 
Y USA (AMKH), HeparUimcnto dc Zootogia, Universidadc Federal do Rio Grande do Sul. Porto Alegre, Kio 
Grande do Sul. Brazil (UFRO). Entomological Collection. Deparlinem of Entomology. Nulionnl Museum of 
Natural History. Washington, District ol Columbia. USA (NMNH). Faculiad dc Cicncias Maturates y Musco. 
Umvcrstdad Kacional dc La Plata, La Plata, Argentina (MIJLP): Musco Argennno dc Cicncias Maturates Iter- 
nardino Rivadavn. Buenos Aires, Argentina (MAC N), Muscu dc Cirncias Naturns, Fundatao Zoobolinica do Rio 
Grande da Sal, Porto Alqpc, Rio Grande do Sul, Brazil (MCNZ), Muscu dc Zoo login, Drivers idadt do Si3u Paulo, 
Siio Paulo. SP. Brazil (MZSP). Rtjksmuseum Natural History. Leiden, Nelhorland (RMNH); The Natural Hisiory 
Museum. London, England (BMNH). 

Measurements arc giver, in millimeters "I he terminology of Dupuis (1970) was adopted for ihc structure of die 
genitalia. The only male of S meridionals, was not dissected, then description and illustrations of phallus were 
not done 

Portions before and aflci vesicular ansa were oiniied in ihc illustrations of females' ductus fcccptnii.li due to it’s 
extremely long extension. 
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Stysiana gen. n. 


Type species. Srysiana pardidens sp. n. 

Descri'Tion. Medium size. Elliptical-shaped body; ventral surface moderately convex, dorsal sur¬ 
face nearly flattened. Pale yellow to castaneous. Dorsal surface densely and uniformly punctured 
with fir-rugineons punctures. Abdominal ventral surface with more concentrated and slightly small 
punctures. 

Jugac longer than tylus, contiguous or not before tylus. Antenniferous tubercules with a lateral 
romboid spine. Antennal segment 1 not attaining apex of bead; J the shortest; Jit and V suhequaJ in 
lenght longer than IV, this longer than 11. Head in profile with jugae in a higher level than tylus. 
Uucculae with a small anterior tooth, rectilinear in profile, subtruncated at base of head. Rostral 
segment l as long as bucCulac and obscured by them in profile. Rostral segment 11 subequal to ITI 
and IV together Ventral surface of head with punctures almost uniformly distributed, sometimes 
concentrated at bucculac and adjacent areas. 

Pronotum trapezoidal. Anterior angles distinctly toothed. Anterolateral margins moderately 
convex; posterolateral margins sinuous. Posterior margin slightly concave. Humeral angles not 
protruding. Concolorous cicatrices, delimited by punctures, and with few punctures at middle. A 
narrow row of white hairs along prostemum. Mesostemum carinate or not. recoverd by white hairs. 
Metastemum plane or concave. Each ostiolar rugae in a short tongue developed through 1/6 
metapehiral width. Evaporative area dull and sculptured. Basal angles of scutellum foveated, apex 
rounded surpassing middle of connexival segment V. Posterior angle of corium acute reaching at 
least base of connexival segment VI. Apex of radial vein with a small pale yellow callus. Corium 
almost uniformly punctured, with two impunctured narrow strips, each one along radial vein. 
Hcmelytral membrane hyaline and infuscatcd, with seven brown veins. Tibiae dorsallv sulcatcd. 
Femora and tibiae with piceous dots at base of hairs. Tarsi immaculated. 

Well-exposed connexivum with concolorous punctures sometimes bordered dark-castaneously. 
Posterolateral angles of connexivum almost rectilinear. A pair of trichobothrium a: midway the 
spiracles and posterior border of abdominal segments; each trichobothrium separated by the imagi¬ 
nary longitudinal line tangential to spiracles. Subcaloused pale-yellow little spots, inner to spira¬ 
cles, not punctured. Abdominal lateral margins finely, lighter and less punctured. Abdominal ven¬ 
tral disc almost uniformly punctured, median longitudinal strip less punctured; sometimes darker 
and densely punctured along spiracles. 

Male pygophorc (Figs 5-20) quadrangular, globose, external opening dorso-postcriorly. Poste¬ 
rolateral angles rounded Dorsal rim (dr) posteriorly projected covering pygophoral cup at base, or 
not; middle third shallowly concave. Ventral rim (vr) forming two layers; the superior one (si) 
expanded mill arms (sa) dorsally directed, each one parallel segment X, inner angle not projected 
toward longitudinal plane. Inferior layer (il) carinated, with 1 + 1 toothlike projections (tp); carina 
evanescent between them. Surface of ventral rim, between layers, irregularly concave, covered 
with hairs. Segment X (x) cylindric, with a transversal carina (cr) near middle length, apex roundly 
expanded. Paramcres absent. Phallus (Figs 21-29) almost as long as wide, dorsoventrally 1-attencd. 
Articulatory apparatus writ simple basal plates; dorsal connectives (dc) and processus capitati 
(pea) well-developed. Pliallothcca (ph) broadly openned posteriorly, with one ventromedian pro¬ 
cess, processus phallothecae (pph), in 111 clavate arms, subparallel, laterally depressed dorsally 
curved. Posterolateral angles of phallotheca developed or not. Conjunctiva (cj) complex with two 
sclerotized processes: one ventral, processus conjunctivae 1 (prcjl), in 1+1 divergent, strongly 
sclerotized cylindrical arms, with apex dorsally-curved, longer than processus phallolhecae; the 
other dorsolateiad, processus conjunctivae 2 (prcj 2 ), in 1+1 stout structures, dorsally curved at 


72 




Fig I Habitus. Slysima pardidvns sp. n.. female 



apex; a small, sclerotiaed tumescence (tu) lateraly to processus coujunetivae 2. Vesica (v) with a 
dorsal shicid-ltkeprocessus, processus vesicae (prv), expanded in two flaps centrally; membranous 
side in a ventral shapeless collar. Ductus semims distalis (dsd) extremely long, helicoidal and very 
delicate, usually not preserved after dissection. 

Female. (Figs 30 37) Surface of gonocoxitcs 8 (gc8) convex; posterior border subrectiliuear; 
posterolateral angles truncate; mesial borders parallel in almost all extension. Spiracles absent in 
laicrotcrgites 8 fla8X posterior border slightly concave. Tlie fused gonocoxites 9 (gc9) tiupcioidal, 
posterolaterally tumid, anterolaterally expanded in 1 + 1 curved arms. Laterotergitcs 9 (la9) long, 
with rounded apices. Gonocoxites 8 and laterotergitcs 8 densely punctured; laterotergites 9 finely 
punctured: gonocoxites 9 and segment X less punctured. Secondary thickenings (st) ofgonapo 
physcs 9 (g9) partially hiding chilineliipscn (ch). Thickening of vaginal ultima (tvi) conical. Ductus 
receptacuh (dur) extremely long, wound before and alter vesicular area(va). Pars mtermedialis (pi) 
with a narrow sclcroti7cd ring at base. Annular crests (aac, pac) convergent, or anterior annular 
crest (aac) turned toward vesicular area of ductus receptaculi. Capsula seminalis (cs) shorter than 
pars mtermedialis; tooth-like processes absent. 

D'h-'^rhn hal diagnosis. The new genus is related to Hypulropis, Amauromelpia and Luridocimex ; 
they share the following characters: head in profile with jugae in a higher level than tylus, and 
paramcres absent Also, in the stmeture of female inicmal genitalia (except in iMridacimex , not 
dissected in Gratae: al. 1998), they share a ductus receptaculi extremely long, and well-developed 
secondary’ thickenings of gonapophyses 9. With I.uridncimex, S'fystatui gen n. shares the de¬ 
pressed dorsul surface of the body, the convex anterolateral margins of pronolurn, segment X 
ampliate at apex, and tumid areas of gonocoxites 9; they could be distinguished by the number ot 



F;g> 2-** h'ciie ar.d pronoiuui. tinrs.il view 2 Siyuuno acorinalis sp. n. 5 - $. merulu/natif sp. a. 4 - S iropiuihs 
sp. n. 
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toolhlikc projections at inferior laycrof ventral rim of pvgophorc, and by the proportional lenghl of 
the second rosu al segment. I he strongly sclerotized processus conjunctivae 1 in Styswna gen. n. 
are similar to Amaurnmelpia , which, beside other characters, distinguished (hem from Hypuiropis. 
DisiRibi'i ion. Argentina (Buenos Aires, Coirientes. Misiones), Brazil (Rondoma, Maranhao, Minas 
Gerais, kspento Santo, Santa Catarina). Colombia, Guyana, Paraguay (Assuncion), Peru, Suriname, 
Trinidail 

Etymology. Named in honor to Prof. Pavel Slys for his great contribution to the knowledge of the 
hemipterous insects; feminine in gender. 

Key to genera of Uypatropis genera group and fo species ofStysiana gen. n. 

1 Atircro lateral margin* of pTonoium suhrecitlincar or concave, head and pronotum declivenr. 2 

f Antcru-lateial margin of prnnolum convex (Figs I—t), head and pronotum nor declivent, dorsal surface 

uniformly llaC . . .. . 3 

2 Segment X without transversal canna. phallus with very sclerotized ventral processes ol conjunctiva . 

... Amauromelpia Fernandes ct (Jrazia, 1998 

2' Segment X with a transversal carina, phallus wilh less sclerotized ventral processes of conjunctiva. 

. . .. Hypairopts Bergorth, 1891 

i Second rostral segment shorter than III and IV tugheter; i" male, inferior layer of ventral run of pygophore 
with one median looth-likc projection . Luridoctmex Crazia, Fernandes et Schwcrlner, 1998 



Figs 5 K PygopiKircs. dorsal view. 5 - S actirvwiif sp n. 6 - S meridionals sp n. 7 - S pardtdens sp n, 8 - 
S irapiutla sp n (cr ■ catma. dr - dorsal rim. sa = superior arms, ip ■» tooth-like projections Of mfenor layer of 
vcnlrtd nm, vr vciiiijJ run, X tenth abdominal segment). 


75 




3 ‘ Second rostral segment almost a> long as 111 and IV togheier. in male, inferior layer ol ventral n:n of pygophore 


with 1 1 1 toot-hi ike projections (Figv 5, 9, 13. \ 1 ) 

4 Mcsosiemuni carinate 

4' MeSOsternum nut carinate 

5 Mesostcmul canna developed, m a keel-1 ike structure 
5‘ Nlcsusiemal canna reduced, truncate at apex 

6 Tooth of antero-latcral margins of prnnotum long and forward directed (Ftp I) 
6' Toorli of amero-bteral matgins of piunotum short ami laterally dtrecie.1 (Fig )) 


(.9fv'ian/i qcn n ) 4 

5 

S acariituiib t«p n 

6 

9 iropicallt sp n 
S panluieru; sp n 
9 wviu/ioiurhs sp tl 


Sfysianu ucarinatis sp. n. 

(Figs 2,5,9.13,17,21.24,27,30.34) 

TvP' MAURI*: Holorype male PARAGUAY. Asstmcton. 15 I l9Jtt, F. G Riley coll. I. H Rolston Collection 
(NMNHi Piimlype' 2 males and I female, same data as belolype. 1 female. ARGhN I1NA. Misiones. Loreto. 
9 19*5. Berg col (MULP), l male, ibidem. (UFRli), 1 male Luivto. 10 1935 (MUL1'>, 2 females. Comcnles. 
1 1921. col Dc Carlo (MULi*) 

Dlscription Jugae contiguous before tylus. lateral margins oJ jugae sinuous Anterolaicral angles 
of pronofnm with a short, laterally directed tooth (I t g 2) Mesostemum no: carmaie Metastem urn 
plane 

Male. Body length 7 63 (6 81-8 45). abdominal width 4 03 (3 61 4 26), head length 1 62 (1 48 
I 64). length before eyes 0 89 (0 82-0 90). width through eyes I 79 (I 64-1 89). width before eyes 
0 92 (0 82 0 98). width between eyes 121(115 131), distance ocellum-cycO 33, length of anten¬ 
nal segments 10 39 (0 33-0 41), II0 30 (0 25-0.33), III 0.80<0 74-0 90). IV 0 67 (0 57-0 74). V 0 85 



Figs 9-12 Pygophorcs, posierivr view 9 - S acartnam sp n. 10 - 5 meridional is sp u . II - S panUdew sp 
n, 12 - S (roptcahi sp n (dr " dorsal run, il ■ inferior layer of ventral rim. si " superior layer of ventral run. tp 
= looth-like projections of inferior layer of ventral nm) 
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(0.82-0.90); scutellar length 2.67 (2.30-2.87),scutellarwidth 2.39(2.05-2 54); pronotal length 1.67 
C1.48-1.80), pronotal width 3.87 (3.44 4.18); corium length 3.48 (3.12-3.69). 

Pygophore: posrero-iateraf angles less developed: dorsal rim less projected. Superior layer of 
ventral run of pygophore expanded in digitiform arms. Tootli-like projections of inferior layer of 
ventral rim closer to each other than in the other species Ventral nm tumid between tooth-like 
projections (Figs 5,9, 1.3, J7). Posterolateral angles of phallotheca not developed. Processus phal- 
lothecae slightly curbed dorsad. Processus coujunctivae 2 digitiform, cylindrical (Figs 21,24,27). 

Female Body length 8.47 (8 28-8.69): abdominal width 4.45 (4.26-4.67); head length 1.70(1.64- 
1.72). length before eyes 0.92 (0.90-0.98); width through eyes 1.82 (1.80-1.89); width before eyes 
0.96 (0.90 0.98); width betw een eyes 1.29 (1.23 1.31); distance ocellunveye 0.33; length of amen 
na( segments: F 0 41; II 0.33; Tfl 0.80(0.74-0.82); IV 0.70 (0.66-0.74); V 0.84 (0.82-0.90); scutellar 
length 2.87 (2.79 2.95), scutellar width 2.50 (2.38 2.62); pronotal le ngth 1.76 (1.72-1.80), pronotal 
width 4.06 (3.94-4.18); corium length 3.77 (3.69-3.85). 

Tunieseences ofgonOcoxitcs 9 forming short digitiform processes (Fig. 30). Secondar y ihiekcn- 
mgs of gonapophyses 9 with claviform projections. Annular crests convergent. Capsula semmoiis 
globose-ovoid (Fig. 34). 



Fi#. 13-16 l'ygjphores. vexilml vjew. 13 S ucarinaiis $p. n., 14 S meridionuii* sp n. 35 5. panhii&vr sp 

tv, 16 - 5. iroplcalis sp. n. (Ip = luoth-likc proicciions oT superior layer of ventru! nop. 
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Disikiuimiok. Argentina {Corrientes,Misioncs),Paraguay (Assuncion). 

Etymology. Name allusive to the absence of a carena on mesos termini, 

Differi-otiai. diagnosis. For differential diagnosis see key above. 

Stysiana meridionalls sp. n. 

(Figs 3,6,10,14,18,31,35) 

Tvhi VAimiAL. Holotype: male - BRAZIL. Santa Catarina, Mono das Pctlias 22.1.1957, Re. Buck leg. (MCNZ). 

Paratypes: 2 iemales. ARGENTINA. Buenos Aires, J. H Dagucnc coil (MAC N. 111‘RG). 

Doscrif i ion. Jugae contiguous before tylus, divergent at apex; lateral margins clearly toothed just 
before eyes. Amero-laieral angles of pronorum with a short, laterally directed tooth (Fig. 3). Ante¬ 
rior third of incsosternum with a well developed carina. in a keel-like structure, evanescent back¬ 
ward. Metastemum damaged. 

Male. Body length 8.20; abdominal width 3.93; head length 1.88; length before eyes 3.14; width 
through eyes 1.88; width before eyes 0.98; width between eyes 1.31. distance ocellum-eye 0.24; 
length ofaniennal segments I 0.41; II 0.32; Til 0.98; TV0.73; V 0.9R; scutellar length 2.95, scutellar 
width2.29; pionotal length 1.80, pionotal width 3.28, curiam length 3.85. 

Pygophore: postero-lateral angles developed; dorsal nm well protected. Superior layer of ven¬ 
tral rim of pygophore expanded in subtriangular arms. Tooth-likc projections of inferior layer of 
ventral rim far apart from each other (Figs 6,10.14,18). 

f emale. Body length 9.39(9 27-9.51);abdominal widrh4. ,19(4.26-4.5 f); head length 1.85 (I 80- 
3.89): length before eyes 1.11 (1.07 1.15); width through eyes 1.97; width before eyes 1.07 width 
between eves 1.31; distance ocellum-eye 0.33; length ofaniennal segments 10.49; II0 33; III 0.90; 
IV 0.74; V0.94 (0.90 0.98), scutellar length 3.12 (3.03-3.20), scutellai width 2.58 (2.54 2.62); prone- 
tal length 1.93(1 89 1.97), pronotal width 4.10 (4.02 4.18); corium length 4.26. 



Figs 17-20. Pygophores, lateral view 17 - 5. aeannatis sp. n., 38-5 meridionalis sp n; 10 - S pardtdens sp 
n.. 20 - S' iroptcal/s sp. n. (sa = sjpcru>r arms; Ip ■ locih-Jike projeclions of superior layer of ventral nm). 
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Tumescences of gonocoxilcs 9 forming a liltlc longer digiliform processes than in .V. aearinatis 
sp. n. (Fig. 31). Secondary thickenings of gonapophyses 9 with broad projections. Annular crests 
convergent. Diameter of ductus rcceplaculi, just after orificium receptaculi and vesicular area, 
larger than in the other species. Capsuia seminalis globose-ovoid (Fig. 35). 

Differential diagnosis. For differential diagnosis see key above. 

Distribution. Argentina (Buenos Aires), Bnv.il (Santa Catarina) 

Etymology. Name allusive to geographical distribution. 



Fi^ts 21-29 Phallus, dorsal , ventral, and lateral view, respectively. 21. 24, 27 - S acarinatls sp. 0., 22. 25, 28 -5- 
pardtdens sp. n.. 23. 26. 29 - S. iropicalts sp n (cj - conjucliva; dc - dorsal correctives. d>d - ductus seminis 
distahs; pea = processus captlali: ph = phallotheca: pph ■ processus phallothccac; prcjl = processus con]unlivac 
t; prcj 2 - processus eonjuntivae 2 ; prv - processus vesicae; tu = tumescence; v - vesica) 
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Stysianapatdidens sp. n. 

(Figs 1,7,1 1 , ] 5, 1 <?, 22 , 25 , 28,32, 36 ) 

Type material. Holotypc male PfcRU San Ramon tie Pangea. 4(> kai bh Sttfipo. ’SO m . 24.4. 1972. K. 1. & J C. 
Sdiuh cell. (AMNH). Paraiypcs: I male and I female, same data as hulutypc (AMNH); I female, GUYANA. 
1 1409. A W. Bartlett coll (BMNH); 3 females. COLOMBIA. Villavkcncio. M. I.. ID Tim Henry Dybas coll., 
L. H. Rolslon collection (NMNH). I female, ibidem, 10 7.143ft. T. W. Funy coll., L. H. Rclslon collection 
(NMNH); 1 femiite. BRAZIL. Rio de Janeiro. Parotj. Pedra Branca. 9 12.1941. Berta co). (UFRG); I female, 
Mina« Gerais, Vicosa (UPRG>; I male, Sana Catarina, Nova Icittonia. 27° I I S 52 J 23'W. 300-500 rn. 1.1976. 
Frit? Plaumann col. (UFRCi); l fcir,3le. ibidem.10.197?, ibidem. 

DH9CRipnoN. .Tuguc contiguous before lylus. divergent at apex, lateral margins clearly toothed just 
before eyes. Anterolateral angles of pronotun: with a long, forwardly directed tooth (Fig. I). Me- 
sostemum with a well developed kccl-like carina, semicirclcd in outline. Metastemum concave; 
anterior and posterior margins forming acute angles, anteriorly elevated. 

Male. Body length 8.94 (R.6 1-9.43): abdominal width 4.40 (4.26-4 ->9): head length 1.91 (1.89- 
1.97): length before eyes 1.09(1.07-1.15); width through eyes 2.08 (2.05 2.13); width before eyes 
1.26(1.23 -1.31); width between eyes 1.50 (1.39-1.56); distance ocellum-eye 0.36(0 33-0.41): length 



Figs 30-33. Female genital plates. 30 S. acannatis sp. n., 31 - S. meridionals sp. n.. 32 5 purdidens sp. n., 

33 - S ( roplcain sp n. (gc8 = gonocoxites of eighth segment: gc9 « gonocoxites of ninth segment; la8 = 
latcrotcrgites of eighth segment; Ia9 = laterotergites of ninth segment; sp - spiracles of seventh segment; VII = 
seventh segment, X = tenth segment) 
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Figs 34-J7. Gonocoxiics, latcrotcrgitcs and gonapophyscs of ninth segment, and cctodermica! genital ducts. 34 
- S. acarinatls sp. n.. 35 - S meridional!* sp. n., 36 - S pardidens sp. n., 37 - S iropicails sp. ci (aac - ante not 
an ruler crest; eh = chitinclhpsen. cs • capsula seminal is; dur *• ductus reccplaculi. g9 •" gonapophyscs of ninth 
segment; gc9 - gonocoxites of ninth segment; pac « posterior anular crest; pco = pars communis; pi - pars 
interoiedialis: st - secondary thickenings of gonapophyses 9; tvi " thickening of vaginal intiina; va -* vesicular area). 
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of antennal segments 10.49; II 0.33; III 1.19 (1.15 1.23); IV 0.94 (0.90 0.98); V 1.19(3.15-1 23); 
scutdlar length 3.0r (2.95-3.12), scutellar width 2.71 (2.46-2.87), pionotal length2.02 (1.97-2.13). 
pronotal width4.24 (4.10 4.43); corium length 4.15 (4.02-4/-3). 

Pygophore: postcro-lateral angles well developed; dorsal rim not projected Superior layer of 
ventral rim of pygophore expanded in rectangular arms. Tooth-like projections of inferior layer of 
ventral rim far apart from each other (Figs 7, II. 15, 19). I’os tern-lateral angles of phallotheca 
developed. Processus phallothecae strongly curved dorsad. Processus conjunctivae 2 broad and 
flat, in a boot-like structure, in outline (Figs 22,25,28). 

Female. Body length 9.86 (9.51-10.50); abdominal width 4.66 (4.26-5.00); head length 2.00 
(1.89-2.13), length before eyes 1.17(1.07-1.31); width through eyes 2.15 (2.05-2.30); width before 
eyes 1.30 (1.23-1.48); width between eyes 1.54 (1.48-1.64); distar.ee ocellum-eye 0.41; length of 
antennal segments 10.50 (0.41 -0.57); II 0.36 (0.33-31.41); HI 1.19(1.15-1.31); IV 0.87 (0.74-0.90); V 
1.13(1.07 1.23); scutellar length 3.31 (3.12-3.53),$cutellarwidth2.82(2.71 2.95); pronotal length 
2 14(1.97- 2.30), pronotal widlh 4.51 (4.35-4.67); atrium length 4.39 (4.10-4.76). 

Tumescences of gonocoxites 9 forming globose processes, mirxate at apex (Fig. 32). Secondary 
thickenings of gonapophyses 9 with claviform projections. Anterior annular crest turned toward 
vesicular area of ductus receptaculi. Capsulaseminalis in a kidney-like structure (Fig. 36). 
Differential diagnosis. For differential diagnosis see key above. 

DiSTRBunoN. Brazil (Minas Gerais, Rio de Janeiro, Santa Catarina), Colombia, Guyana, Peru. 
Etymology. Name allusive to the general coloration. 

Stysiana tropicalis sp. n. 

(Figs4,8,12, 16,20.23,26,29,33,37) 

Type matcriai Holotype male - BRAZIL. Maranhilo, SSo Luis, 18.6.1984 (varr 39-39440), A. Bnsolla col 
(MZSP) Para types 1 female, TRINIDAD, 2 mi N Cum3ta. 14.6 1973. R. Haranewski' F O’Rourke.' V Picthu' J 
Slalcr colls , (location from i A Slater Collection (AMNH): I fanalo SURINAM, cjlluurtuin. 8 7 3939, Gcyskcs 
toll (NMNH); I female, Paramaribo. 15 1 1958. P. H. van Docsburg Jr (RMNH), I female, BRAZIL. Rondoma, 
Ouro Prcto D’Oestc, 17.1.1985, A Mcndcs col (UFRG). I female, MaranrtSo. Sflo Luis, 5.6.1987 (varr 36- 
3625). A Brisoila col (UFRG). I female, Esp<into Santo, Linhares. 9.1971, F ..M. Oliveira col (NMNH). 

Description. Jugae contiguous before tylus; lateral margins of jugae sinuous. Antero-lateral angles 
of pronoturr, with a short, laterally directed tooth (Fig. 4). Anteriorly 2/3 of mesoslcmum with a 
moderately elevated carina. Metastemum slightly scavated; anterior and posterior margins forming 
acute angles, anteriorly elevated. 

Male. Body length 7.30 (6.72-7.82); abdominal width 3.90(3.69- 4.10); head length 1.52 (1.48- 
1.56); length before eyes 0.86(0 82 0.90); width through eyes 1.68 (1.64 1 72); width before eyes 
0.86 (0 82-0.90); width between eyes 1.11(1.07-1.15); distance ocellum-cyc 0.25; length of anten¬ 
nal segments L 0.41. II 0.29 (0.25-0.33); HI 0.90; IV 0.49 (0.25 0.74); V 0.94 (0.90 0.98); scutellar 
length 2.67 (2.46 2.87). scutellar width 2.30 (2.13-2.46); prunota! length 1.72(1.56-1.89), pronotal 
width 3.69 {3.44-3.94); curium length 3.53 (3.20 3.85). 

Pygophore: postero-lateral angles developed; dorsal rim well projected. Superior layer of ven¬ 
tral rim of pygophore expanded in subtiiangular arms. Toothlike projections of inferior layer of 
ventral rim far apart from each other (Figs 8, 12, 16, 20). l’ostero-lateral angles of phallotheca 
developed. Processus phallothecae slightly curved dorsad. Processus conjunctivae 2 digitiform, 
cylindrical (Figs 23.26.29). 

Female. Body length 7.99 (7.87-8.12); abdominal width .3.87(3.20-4.10); head length 1.57 (1.48- 
1.64), length before eyes 0.98 (0.82-1.48); width through eyes 1.75 (1.64-1.80); width before eyes 
0.90; widrh between eyes 1.18(1.15-1.23); distance ocel!um-cye 0.30 (0,25-0.33); lengih of anlen- 
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nal segments 10 41; II 0.31 (0.25-0.33); III 0.93 (0.90-0.98); IV 0.72 (0 66-0.74); V 0.90(0.82-0.98); 
scuteUar length2.90 (2.79 3.03), scuteliar width 2.41 (2.30 2.54); pronola! length 1.75 (1.72-1.80), 
pronotal width 3.84 (3.69-3.94); corium length 3.69 (3 53-3.94). 

Tumescences of gonocoxites 9 moderate, not developed at apex (Fig. 33). Secondary thicken' 
ings of gonapophyscs 9 with slender projections. Anterior annular crest turned toward vesicular 
area of ductus receptaculi. Capsula seinmalis globose (Fig. 37). 

DirrcRCNTtAL diagnosis. For differential diagnosis see key above. 

DiSTOBunoN. Brazil (Rondonia, Maranhao, Yispirilo Santo), Surinam, Trinidad. 

Etymology. Name allusive to die geographical distribution. 
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BOOK REVIEW 

CHAIKA S Yu Morfofunkcionalnava speclalizaciya nusekomykh-j-emalolagov (Morpho-funciional 
specialisation of hematophagous insects) Moscow KMK Scientific Pres*:, 426 pp. 122 figs, 11 tabs. ISBN 
5 81317-041-6 

The introductory chapter includes a general consideration on the concept of insect parasitism and characteriza¬ 
tion of the most important groups of blood-sucking insects - the hematophagous llcmiptera and Dmtera. and the 
Anuplura and SiphotiapTCra stressing the differences in food uptake and digestion m individual groups 

The mam pari of the volume is divided into three principal groups of chapters The first of thorn, called "The 
analysts of itltrastruetural organization of scnsoriu systems” (4 chapters) describes the ultraalruclural arrangement 
of visual organs, olfactory organs end contact chcmorcccptors The evolution of these organs is characterized by 
a significant conservatism in organization of sensory cells In all the taxa studied, there arc only microvillary 
rctinula cells though their vanahility in both composed and simple eyes is rather higher Although the set of scnsilla 
types and ihcir numbers arc most diverse in frec-livmg bloodsuckers (highs in the dipteran hunters tor small, 
dispersed ho*t>). this conservatism of sensory cells is related to the presence of ciliary sinictU'C3 in their dendrites 
ol scnsille in chcmoreceptivc. raechanorcccptivc hygro- and thcrmorcccptivc organs The major feature of 
gustatory sensiJIa seems to be high sensitivity of sensory cells to adenine nucleotides, mainly to ATT and A DP 
The second part of this book (3 chapters) is devoted to the analysis of ultrastructural and functional features 
of metabolic systems Structures of extracellular digestion arc shown to vary considerably within different taxa and, 
in some eases, within individual groups showing different type of parasitism Significant morphological modifica¬ 
tions of digestive system (eg the absence of pcritrophic membrane, exuberances of midgut cells increasing the 
contact area of cellular membrane with hydrolysed substances) exist in temporary and permanent ectoparasites 
(louse-flies. Teas, lice, some sort of polymorphism of glycocalyx in hematophagous insects is revealed The set of 
enzymes of certain subclasses (pcptidhydrolascs, glycosidascs, esterases) depends largely on the phylogenesis of the 
group No apparent specialisation in their composition was found except for some esterases Most hematopha¬ 
gous insects arc characterized by a considerable uniformity of Malpighian tubules However, those of Anoplura and 
Siphonaptcra show some common characters with epithelial cells of Malpighian tubules of arachnids 

The last part of the volume is called "General regularities of morphofiinctional specialization of hematopha¬ 
gous msec: in connection with the evolution of their trophic patterns and type of parasitism (4 chapters) It 
contains a general discussion on plcsiomorphic and 3pomorphic traits of organization, conservatism and speciali¬ 
zation. analysis of hctcrobaihism. evolution and type of feeding, and possible origin of insect hcmaiophagv 
The book is concise, technically pcrtcct, with a large number of excellent original clcctronmicrograms 
although some graphs would be much improved by a computer processing The list of inoro than 750 references 
seems to be particularly stimulating representing an extensive source of up-to-date knowledge on this topic I also 
miss subject and/or scientific names indexes enabling quicker orientation in particular problems Although having 
an extensive BngJtsh summary. *0 English edition of the volume is urgently needed to disseminate information to 
a wider range of readers There is hardly any need to emphasize how useful such a comprehensive treatment is for 
parasitologists, entomologists and biologists in general 

1 Sold,in 
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Abstract. StySaptera pen. n with the type species Srysaptcra ikalalaa sp. n. 3i>d a second one Slysaptera 
andaitbe sp n arc d^oribod from spocimcns collected in rainforests at the Island of Nosy Borulia (St. 
Mane) and Anriasibc (Pcrinct) in East Madagascar. Both species 3rc apterous. A key for the three 
macroptcrous and three apterous genera of Carventinac so far known from Madagascar and the Mascarenc 
Islands is given The new species arc figured 

Taxonomy, new genus, new species, Heteroplera, Aradidae, Carventinac, Afrotropic region 

INTRODUCTION 

The last comprehensive study of the Aradidae of Madagascar and the adjacent Mascarene Islands 
dales back lo Hoberlandt (1957, 1963). Of the subfamily Carventinae he lists 4 genera with 8 species: 
Atuiubocorts (1), Bergrolhista (2). Burgeonia (4) and Jarmilaia (!). In addition only one genus 
with one species from the Comoro Islands (Ccworocons tesiudiformis Heiss, 1985) and one species 
front Madagascar ( Burgeonia dilalata Kormilev, 1974) have been described since (Korrailev & 
Froeschner 1987). 

Among those genera only Andobocoris ami Comorocoris share the condition of complete 
ap'ery. The:r body structures arc highly modified due to the loss of wings and an adaptation to their 
habitat, the layers of litter and decaying wood on the floor of tropical rainforests. 

All apterous Aradidae are particularly endangered by the still wide spread system of shifting 
cultivation, where successive areas of primary rainforest arc burnt and cleared to obtain new land 
for cultivation. Jt has been observed on different occasions and localities of North- and East 
Madagascar, that even those areas where dense secondary forest has grown up, no more apterous 
Aradidae could be traced when their living habitat has once been destroyed by fire. The small si/.c 
and the wingless condition limit considerably the range of active distribution which resulted in a 
very high degree of endemism also in Madagasc ar. 

MATERIALS AND METHODS 

The apcaci upon which this study is 5a»ed have been collected from the underside of logs of leaf bearing trees laying 
or. the floor of rather undislurocd ra'.r.lcrests 

Holotypcs arc deposited at the Tirolcr Landcsnusctim Innsbruck (Austria), incorporated as a permanent loan 
in the authors collection (&?.>!) Pa 12type* are also deposited in the collections of Pavel Stys, Charles University, 


“ L)c*iiruled to my fnend Pavel $tvs on tfio occasion of his 65* birthday in recognition of his important oontribu 
tior.s to Ihc knowledge o! Arud:dac. 
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Prah3 (cPS) an<l Ludvik Hobcrlandt. National Museum of Natural History. Praha (cLH) as indicated Measure¬ 
ments were taken with a micrometer eyepiece, 40 units = I mm unless otherwise stated 


Key to the genera of Carventinac of Madagascar and the Mascarcue Islands 

1 m.Kropterouc... 2 

apterous ...... . 4 

2 body surface except membreno with yellow-brownish incrustation concealing the granulate structure beneath. 

head across eyes (dtatonc) wider than long. Widely distributed in Africa and Madagascar. 

. Rii/ftecnui Schoulcdcn, 1919 

- body surface without incrustation, head at most as wide as long ...... 3 

3 Jnrger species. 6 7 nun (mule) to 6.8 mm (female), antennae longer about 3 75* as iong as the dialonc 

Endemic to Madagascar . JamSIwa Hobcrlandi, 1957 

- smaller species. 4.9m.T. (male) to 5.9 mm (female), antennae shorter about 3* as long as the diatonc. lindcmic 

to Madagascar . Rergrathiita Kirnshenko, 1959 

4 body globular, strongly inflated with tcsnidiform dorsal pattern. Endemic to tlio Comoro Islands .. 

. .. CvmortKorti Heist, 1986 

body elongate oval. Hat or with moderate median elevation only, surface without such poltcrn. 5 

5 body Hat only slightly cJcvslcd along midlinc, head with rounded postocular portion, anterolateral lobes of 

pronomm ar.gulais and produced over collar. Endemic to Madagascar . ... Arulirhveons llubcTlandt, 1963 

body with a distinct increasingly elevated median ridge on fused meso- and mctnnolo + Mtg I-*ll. sloping 
posteriorly along tergal disk, head with straight postocular portion, anterolateral lobes of prunotum rounded 
and shortci than collar. Endemic to Madagascar. . Stysaptera gen. n 

DESCRIPTIONS 
Stysaptera gen. n.* 

Diagnosis. Stysaptera gen. n. is very distinctive among Madagascan apterous Carventinac which 
can he distinguished from Comorocoris and Andobocoris by ist general habitus and different 
fusion of thoracic structures and other characters given in the key 

Description. Body form ovate rounded. Surface mat to shiny beneath the whitish incrustation 
which covers predominantly the furrows and sutures delimiting dorsal and ventral structures. 

Head Of triangular shape, distinctly longer than wide; genae not contiguous anteriorly exceeding 
apex of clypeus. Antennae slender, more than 2* as long as width of head across eyes (diatone); 
segment I thickest and longest. TI to IV shorter and more slender. Vertex with three longitudinal 
carinac, postocular portion straightly converging to collar. Eyes lensc-shaped, flat. Rostrum shorter 
than head enclosed in the rostral cavity, rostral atrium closed. 

Thorax. Pro- meso- and melanota and first two abdominal tergites fused but marked by deep 
sutures. Pronotutn trapezotdal with rounded anteriorly converging lateral margins, collar distinct. 
Disk with a deep double y-shaped suture which embraces a larger anterior and a smaller posterior 
sclcrite. Meso- and metanota and first and second abdominal medioteigites (Mtg) completely fused 
along middle inro a subtriangular elevation. I literal lobes of meso- and metanota subrectangular 
with longitudinal impressions; lateral margin of mesonotum rounded converging anteriorly, tliulof 
metanotum nearly straight. Mtg I f II fused but marked by transverse suiure. The tnangufar connexi- 
vum extends forward to posterior margin of mesonotum and is separated by a suture . 

Abdomen. Tergal plate consisting of fused Mtg III to VI in continuation of the thoracic ridge 
triangularly elevated at middle, highest on Mtg III sloping posteriorly. Lateral portions with charac¬ 
teristic pattern of smooth round apodcmal impressions. Dorsal scent gland openings marked by 


* Since ihc presentation of this manuscript lo the editor, another paper was published with the description of on 
additional new- genus of apterous Carventinac and an updated key, including also Scyaaptera gen n. (Hens 1998) 


86 












transverse scars. Dorsoextemal latcruicrgitcs (Dcltg) III to VI suhrectangular slightly raised to¬ 
wards lateral margin. a longitudinal suture separating the visible reflexed ventral laterotergitcs 
(Vltg) beanngthc spiracles. DeJtg II+III fused. Mtg VII strongly raised in male, less in female. 

Venter. Pm- ineso and metasterna fused but marked by shallow transverse sutures. Prostcmum 
with a median elevation which is widening posteriorly with a single deep puncture at middle. 
Mcsn- and mclastema flattened and depressed anteriorly ending in a transverse carina along the 
segmental border. Their lateral margins with a pair of pointed processes opposing the eoxae. Pleural 
region obliquely rugose. Mcdiostcmites (Ms:) 1 + II + Ill to Vll fused to each other and sternum. 



Tigs 1-2. Stysoptera :kaia!ao gen a. sp. n. I - Hclotypc of male habitus dorsal view; 2 - ditto lateral view: AC = 
anterior cnllu*, MR ■ median dorsa. ndge; MS ■ mesonotum, lateral lobes, MT ■ metanotum, lateral lobes, Mtg 
I (II etc) - nw'diotergites I (etc }; PC - posterior round callus; PR - pronomm; PG - pygophore: TP - tergal plate. 
Scale I Inin 
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with smooth surface. Mst TV-Vf smooth separated by deep transverse grooves. Mst VII in male 
rugose with an oval smooth longitudinal spot at middle and two (1+ 1 ) oblique transverse callosities 
late-raJJy adjacent to anterior segmental border. Ventral lalcroteipres rugose. Spiracles JJ to VIII 
dorsolateral and visible from above. 

Legs. Long, unarmed. Femora not inflated with trochanters fused . Tarsi 2-segmentcd, claws 
with curved pseudopulvilli. Preapical comb present on fore tibiae. 

Geriitalic structures. Male pygophore globose, dorso-caudal portion flattened and rugose. 
Parameres slender, hook shaped. 

Tvpe species. Stysaptera ikalalao sp. n. 

Etymology. Named after the estimated colleague and dear friend Prof. Pavel §tys and referring to 
the apterous condition; feminine in gender 
DiSTCouTtoN. Endemic to Madagascar. 

Stysapteru ikalalao Sp. n. 

(Figs 1-3.5-10) 

Matipial examined. lloloiypc: male. Madagascar, lie Sc Marie (Kr.ty Uorahal, foret Ikalalao 24-25 X 1995 C. 
Hciss (cEH); IT males, 9 females pararypes crsfl cclcii wiib hr>lot>T»c. cFH. cPS, eLH 

Diagnosis. Distinguished from ihe second new species of this genus Stysaptera andasibe sp. n. by 
smaller size, the smooth, mat surface of tergal disk, thoracic median ridge and lateral lobes (shiny 
with deep punctures in S. andasibe sp. n.); antennae longer 2.25* as fong as widlh of head (2.10- 
2.17* ini’, andasibe sp. n.) and by subpurallel genae (diverging anteriorly in S. andasibe sp. n.). 
Description. Male, apterous. Color of body beneath the usual whitish incrustation dark reddish 
brown, antennae and legs yellowish brown, eyes whitish. 

Head. Outline triangular, distinctly longer than wide (42/30). Genae subparallel exceeding apex 
of narrow clypcus which bears dorsally a subapical tubercle, reaching 2/5 of antennal segment 1. 
Antennae slender, 2.25* as long as width of head (67.5/30), segment I club-shaped longest and 
thickest of all, 11 short and thinner, slightly widening apicaily, III longer, cylindrical and thinner as 11, 
IV about as long as II with narrow base and clavate apex w hich bears long setae. Antennal formula 
J:I1:IJI.TV = 23; 13:18:13.5. Eyes lense-shaped composed of large ommatidia. Anteimiferous lobes 
triangular, diverging anteriorly, apex blunt. Vertex with a granular median carina in continuation of 
the clypeus, flanked by 2 ( 1 +1) smooth catinae and smooth oblique callosities laterad; the carinae 
arc limited posteriorly by a curved transverse impression. Postocular region straight, strongly 
constricted towards collar, 2 ( 1 * 1 ) projecting tubercles are visible laterad of posterior constriction 
at a lower level Rostrum shorter than head, rostral groove with carinate borders closed posteriorly, 
atrium closed slit-like. 

Thorax Pronotum fused to mesonotum butseparalcd by a deep curved suture, 1.72* as wide as 
long (50/29) with a recessed smooth collar anteriorly. Lateral margins rounded and converging 
towards collar. Disk with an anterior Y-shaped groove which is followed by an inverted Y-shaped 
one posteriorly, delimiting a larger, longitudinally cleft anterior and a small round posterior sclerite. 
Latetal lobes with rounded smooth mat surface at middle, longitudinally grooved and punctured 
laterally. 

Mesonotum fused with metanotum and abdominal tergites l-U but marked by deep sutures 
laterad of a median longitudinal elevated ridge which extends to Mtg H, its surface smooth and mat 
with 2 deep punctures anteriorly. Lateral lobes of meso- and metanotum subrectaiigular, with 
oblique smooth mat elevations on inner side, longitudinally grooved and punctured laterally. 
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Mtg.HU lateral of median ridge with apodcmal impressions flanked hy small corinae, lower than 
lateral lobes of metanotum Mtg H separated from median thoracic r<dge by a transverse suture, its 
median transversally triangular portion smooth and elevated to level of median ridge, with a longi¬ 
tudinal suture medially. Connexivum triangular projecting forward to posterior margin ofmesoco- 
tum. 



Figs 3-4. 3 - Siysapfcra ikaiatao sp. n., female, dorsal view: 4 - Slysapleru andusibt ip. n., hotoiypc X habilus 
dorsal view. Scale I mm. 
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Abdomen. Tergal plate fused, elevated to level of median ridge anteriorly sloping towards 
connexi vutn and posteriorly. Surface smooth mat al middle with deep apodemal impressions laterally. 
Abdominal scent glands marked by transverse scars. Deitg 1I+IIJ fused, JV to Vi subrccJangular, 
VII triangular, their surface irregularly depressed and rugose. Lateral margin formed by the reflexed 
narrow portion of the ventral latcrotergites bearing dorsolaterally visible spiracles 11 lo VU. Mtg 

VII strongly raised at middle with a longitudinal suture dorsally. Paratergites VIII small triangular, 
spiracle V11L dorsolateral and visible from above. 

Venter. Structure as in the generic description. Surface of stemite Vll in male with smooth mat 
oval triangular spot at middle and oblique callosities on each side close to anterior segmental 
border, coarsely granulate elsewhere. 

Legs. Shorter than in Stysaptera ikalalao sp. n., protibial comb present. 

Gcnitalic structures. Pygophore as figs 5-6; parameres as figs 7 10. 

Measurements. Holotypc male, length 4.75 mm; width of abdomen across tergitc 111 2.0 mm; 
antennae 1.69mm, diatoue 0.75mm, ratio length of antennae/diatone 2.25. 

I'cmale (Pig 3). Generally as male but larger and abdomen wider. Mtg VII less elevated, teigite 

VIII wide and transverse with dorsolateral spiracles VTHon laterocaudafly rounded lobes. Segment 

IX narrow, fneuspidate posteriorly. 

Measurements. Length 5.50 mm; head 1/w 1.15/0.8 mm; pronotum 1.4/0.75 mm; width of abdo¬ 
men across tergile III 2.6nttn; ratio antennae/diatone 2.25. 

Htymoixigy. This species is named for the type locality: Ikalalao is a noun in apposition. 

EcoLOt.v. Slysuptcra ikalalao sp. n. was associated with fungi on tlx* humid underside of still bark 
bearing decaying branches, laying on or in connection with the forest soil, rhe preferred habitat of 
most tropical Carvcnlinae. 


Stysaptera andasibe sp. n. 

(Fig. 4) 

Mceiiiai. examined. Holotype: male. Madagascar Maromizah S Andasibe (Pcrincr) 22 X 1995 F. Hdss (cFH); I 
male J fcraaic para types collected with holotypc cEH. 

Diagnosis. Can be distinguished from Stysaptera ikalalao sp. n. by the following characters. 
Larger, body wider and more stout; rugosities and punctures more extended on thorax; median 
thoracic ridge with a continuous row of deep punctures along midline; legs shorter. 

Dhschiftion. Slightly larger but very similar to S Ikalalao sp. n. so that the description will be 
concentrated on those characters differing from the latter. Male, apterous. Color of body beneath 
incrustation more reddish brown, legs and antennae yellowish. 

Head. Distinctly longer than wide (42/31.5), genae diverging anteriorly. Antennae shorter, 2.10* 
as iong as width of head (66/31.5), antennal formula I:ll:III:IV ™ 22:12:19:13- Segment! longest and 
thickest, II short and thinner, III second longest and thinnest, IV subequa! in length to II. 

Thorax. Pronotum wider 2.11 * as wide as long at middle (55/26), surface shiny. Median thoracic 
ridge narrower, extending from anterior margin of mesonotum to posterior margin of Mtg 11. surface 
shiny with 7-8 deep punctures along midline. Meso- and melanota and abdominal tergites I+JI 
fused, with basic structures as in S ikalalao sp. n. but whole not only lateral surface shiny with 
deep longitudinally arranged punctures. On the median ridge the anterior margin of Mtg II is ill 
defined by a transverse row of punctures not with a suture as in S. ikalalao sp. n. 

Abdomen. Structure and pattern of apodemal impressions as in the compared species but sur¬ 
face lateral and anterior to a median smooth and shiny oval area on Mtg IV to VI more rugose. 
Anterior scent gland opening distinct. Spiracles II to VII dorsolateral on reflexed Vltg and visible 
from above. Paratergites VIII more globular, spiracle VIII dorsolateral and visible from above. 
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Venter. Structures as described for the genus, sutures of sternal median plate less visible than 
in S. ika/alai> sp. n. 

Genitalic structures. The single male has not been dissected. 

Measurements. Holotypc male, length 4 80mrn; width of abdomen across tergne 1112.15 mm; 
antennae ! .65 irun; diatonc 0.79 mm, ratio length ofantonnae/diatone 2.10 

Female. Generally as male except larger end wider body, Mtg Vli less elevated, tergite VIII 
transverse and wide with dorsolateral spiracles VIII on latcrocaudal rounded lobes, segment IX 
narrower tncuspidate posteriorly. 


5 6 





Figs 5 10 SlysopUra ikuhtho sp n 5 - pvgoplu-c dorsal view. 6 pygophorc la lend view: 7 10 paramerc in 

different positions. Scale 0.5 mm figs 5,6, 0.1 mm Jigs 7-10. 
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Measurements. Length 5.75 tnm; head w/11.17/0.86 nun; pronotum 1.6/0.72 mm; width of abdomen 
across lergite III 2.6 mm; ratio antcnnac/diatone 2.17 

Etymology. Named after Andasibe (formerly Pcrinet) as a noun in apposition, the type locality of 

rhis and several other Madagascan Aradidae described to date. 

Ecology. This species was found under similar conditions as S. ikalatao sp. n. in die montane lain 
forest area at about 800 m altitude on the eastern slope of the centra! N*S mountain range. 

DISCUSSION 

l’he present description brings the number of Carventinae from the Madagascan Region to 6 
genera and 10 species, the latter are all endemics. This figure seems relatively poor compared with 
other insecr groups associated with forests as Clendae (467) or Pselaphidae (123), both Coleoprera, 
or Formicidae (199) which arc already relatively old figures after Paulian (1961). In spite of the 
progressive land use and devastation of originally forested areas it can be expected, that many more 
new unknown species can still be discovered. 
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Abstract. The species Ranzovius bicolor sp n and R. brailovskyt sp. n. from Oaxaca and Morelos. 
Mexico, and R sty si sp. n from Parana, Brazil, arc described and associated with spiders of the genus 
Anelosiwus Simon, 3891 (Thcndiidac) Ranzovius mexteanus (Van Du zee, 1923) is synonymized under R 
moerens (Reuter, 1905), the type of the genus, which is rcdcscnbcd and associated with Anelosmur 
/ucundus (0 P Cambridge, 1896) The genus Psaliovtus gen. n . considered sister to Ranzovius Distant, 
1893, is described to accommodate the three conifer-inhabiting phylincs Psallus fUmclavus Knight, 1930. 
P piceicola Knight. 1923, and P rubrofemoraius Knight, 1930 Keys to the species of Ranzovius and 
Psaliovtus gen n arc given to facilitate recognition, and a phylogenetic analysis is provided to help infer 
iclatiunships It is hypothesized that Psaliovtus gen. n and Ranzovius evolved from a Ncarclic ancestor, 
with Ranzovius radiating southward into the Ncotrapics. 

Taxonomy, phytogeny, keys, new genus, new species, Heteroptera, Miridae, Phytinar, Ranzovius, 
Psa/hvius, New World 


INTRODUCTION 

The discovery of three new species and the holotypc of Ranzovius moerens, and availability of 
more specimens of/?, crinitus from Mexico and R.fennahi from Brazil and Panama have prompted 
me lo provide further information on the species of the phyhne genus Ranzovius, the only mirids 
known to he obligate spider associates. Prior to this study, seven species were recognized. Henry 
(1984) revised the genus and summarized the literature, including that having observations on the 
habits of R.fennahi (Carvalho 1954) and R callfomicus (Davis & Russell 1969). Wheeler & McCaf¬ 
frey (1984 ) speculated on the origin of spider commensalism in the genus, provided detailed lifc- 
hiSlory information, and described the fifth instar of R. contubernaiis, a species subsequently 
synonymized with R. clrrvicornis (l Icnry 1985). 

In this paper, l describe R. bicolor sp. n. from Oaxaca, Mexico, R brailovskyi sp. n. from More 
los. Mexico, and/t sfysi sp. n. from Parana, Brazil; synonymizc R mexicanus under R. moerens, the 
type of the genua; and present a revised key to facilitate recognition of species. R. moerens is 
associated with thethendhd spider Anelosimusjucundus, R. stysi sp. n. withjirteJosfmiis studios***. 
and R. crim/us and R. bicolor sp. n. with Anelosimus sp. The genus Psaliovtus gen. n., described 
to accommodate the three North American species Psallus flaviclavus, P. piceicola, and P. rubro- 
femoratux, is hypothesized as the sister genus of Ranzovius. 


93 



MATERIALS AND METHODS 


All nine specks or the genus Ranxavms and the three species included in the new genus Psailwtus were examined 
to collect and evaluate character information used in the cladistic analysis. Twelve .‘pccics-group taxa and n 
eh aur, etc rs were used in the analysis A hypothetical phylinc outgroup, based largely on the genus Plu^uignut/ms, 
was used to help establish character polarity. 

The cladistic analysis was performed using Henning86 (Farris 1988), an IBM PC-based program The analysis 
wus first calculated using ihe heuristic mh* algorithm, and then using the mb* and bb* branch-swapping algo¬ 
rithm This algorithm often finds but docs not guarantee the shortest or most parsimonious trees Three attributes 
of ihe datagrams or characters were generated (Tab. J) consistency index (ci), retention in -lex In), and length or 
mini bur of steps (charactci slate changes) reqtnrccl to fit the data to the tree. 

Characters aid measurements were collected using a Wild MS stereoscopic dissecting microscope with an 
ocular miciorocrcr Ucnilalia were illustrated using a Zeiss compound microscope and drawing lube ar.ti micro¬ 
graphs were obtained using an Amray 1810 model scanning electron microscope 

The following abbreviations arc used for institutions cilcd in ihis paper. AMNH (American Museum of Natural 
History. New York. R T. Schuh). CAS (California Academy of Sciences. San Francisco, P. Amniid). INPA (Inst. 
Naeional Pscquibus da Amazonia, Manaus, Brazil; V. Py-Danicl), MNR (N‘u>cu Nucional. KlO <lc Janeiro, Brazil, 
the late J. C M Carvulho); TAM (Texas A & M University. College Stanon, J. C. Scluifthcr): CKPC (Umvcrsidadc 
Federal Parana, Cvntibu. Brazil. A Sakakibara); UNAM (lnst:tuio dc Diologia, Unrvcnrdad Nacroraf Aurdnomi 
dc Mexico. Mexico. 0 F.. H Rraiiovslcy), USNM (National Museum of Natural History. Smithsonian Institution, 
Washington, D C .; R C Frocschner ami T J. Hciuy), ZISP (Zoological I null lute. Si Pcicrstwirg. I M. Kerzhner); 
7,MC {Zoologist Museum Copenhagen; N. M. Andersen). 


Ranzovius Distant, 1893 

Kaicovtus Distant. 1893 423. Carvalho 1958; lib. Henry 1984: 54. Henry & Wheeler 1988 495. Schuh IS95 
419 Type species Ranzovius crinrlus Distant. 1893. Monotypic. 

Nyctella Reuter, 1905* 35. Synonimized by Carvalho 1952: 65. Type species: V yciella tnot./cn* Router, 1905 
Monotypic 

Description. Small, lenglh 1.8 to nearly 2.9 mm, dark colored, clothed with dark simple setae, 
intermixed on pleura! areas of thorax and usually on dorsum with recumbent, silvery, scafeiike setae. 
Head broader than long, in lateral aspect produced anteriorly by a distance subequal to the lateral 
width of an eye; eyes finely pubescent, nearly touching anterior margin of pronotum. Rostrum 
extending to metacoxae or beyond. Antenna stout, segment I shortest and thickened, II longest and 
swollen in both sexes, subequal to or greater than thickness of segment 1, length slightly longer 
than, to shone: than width of head. Pronotum trapeziform, calli weakly defined, scutellum equila¬ 
teral; hemelytra entire, membrane with two closed cells. Legs typically phylinc; tibiae pale with dark 
spots at bases of spines; claws short, length subcqual to diameter of tarsomercs, relatively straight, 
with hairbke parempodia. 

Remarks. Most species of Ranzovius possess sericeus or silky pubescence on the hemelytra. Henry 
(1984) commented that Carvalho’s (1955a) key to genera would not work because sericeus dorsal 
pubescence was not then a known character for the genus. With the availability of more specimens, 
1 discovered that Ranzoviusfennahi, the species Carvalho used to construct his key, is, in fact, the 
only species in the genus that lacks sericeus pubescence on the hemelytra. 

All species, including R. fennahi, however, possess sericeus pubescence on the pro-, meso-, and 
melapicura. This character will allow recognition of all species belonging to Ranzovius and sup¬ 
ports the inonophyly of the genus in the tribe Phylini when taken in combination with the short, 
thickened 2nd anlcnnal segment that is at least as thick as antennal segment l and has the length 
less than or only slightly greater than the width of the head across the eyes, the small fuscous to 
black body (length always less than 3.00 mm, except for R. crinitus), the short, slender claws, the 
unique, twisted, sigmoid vesica, and the spider web-inhabiting behavior. 
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Also, it now appears that the claws of Ranzovius arc shorter and straightcr than those of other 
phy lines examined Previously, Henry (1984) had investigated the claws and determined that in 
comparison to members of the nab id genus Amchnocons Scott, 1881, Ranzovius claws did not 
appear modified While no: modified to the extent of some other symbionts, such as Plokiophiltdae 
(Eherhard et al 1993) or species of Aracknocorts (Henry 1984), they may still reflect a mechanical 
adaptation for w alking on nonsticky areas of spider webs 

The position of Ranzovius within the tn.be Phyhni has never been investigated Superficially, 
species of die genus resemble members of the g enu s Psallus F i eber, 1858, based on the overall dark 
coloration of many species, silvery, senceus setae, and spots at the bases of the tibial spines The 
genitalia found in members of Ranzovius, however, differ considerably from those of Cimex hae- 
matnies (Gmelin, 3790), the type species of Psallus, as well as from the genitalia of many other 
Nearctic species now included in Psallus (Henry & Wheeler 1988) 

Three North American conifer-inhabiting species currently placed in Psallus possess male geni¬ 
talia and other characteristics that indicate a sister-group relationship with species of Ranzovius 
Psallus flaviclavux, P ptceicola, and P rubrofemoratus share with species of Ranzovius a similar 
mate vesica, pale areas at the base of the cuneus, and senceus setae on the hcmelvtra and pleural 
areas of the thorax 

These species differ from those in Ranzovius in having a plesiomorphtc slender 2nd antennal 
segment a shorter frontal and ventral extension of the head, and much longer, more curv ed claws 
(lengths much greater than diameters of the respective tarsomeres) Clearly derived is the seconda¬ 
ry gonopore possessing numerous tiny spicules, supporting recognition of a separate monophylet- 
:c group Ln addition, they arc not obligate spider-web inhabitants as are all species of Ranzovius, 
an adaptation unique in the family Mmdae (and found elsewhere m the Heteroptera only in the 
genus r.abid Aracknocorts and the family Plokiophihdae). While members of the Psallus piceicola 
group are associated strictly with their coniferous hosts, species of Ranzovius are restricted only to 
their spider host’s webs that may be found on a broad array of piants 

Revised key lo Hie species of Ranzovius 

1 Antenna] segment I pale yellowish brown 2 

- Antennal segment J always fuscous or black 3 

2 Second antennal segment pale yellowish brown, base of conum and usually base of clavus pale, sculcllum 

uniformly fuscous or black, Mexico {Oaxaca) - R buolor sp n 

- Second antennal segment fuscous or black, hcmclytra conum and clavus uniformly Fuscous or black, apical 1/3 

of scutcllmo pale. Mexico (Morelos) R brailovskyi sp n 

.1 Length of antennal segment II equal to or greater than width of head across eyes 4 

Length of antenna! segment T] shorter than width of head, not greater lhar width of vertex and a single eye 

combined 5 

4 Antenna! segment II strongly swollen, greatest diameter i'2 or more width of vertex. vesica with 2 sclerotircd 

sjjiciiIi, western United States (California) R cahformeux (Van Duzcc) 

Antennal segment II more slender, greatest diameter about 1/3 width of vertex, vesica without any apparent 
apical jtpicult, oasium United .Stales (Tennessee) R aseienopsts Henry 

5 HcntclylrP wilh only simple gcmtcrcct satac. lading silvery scnccu.*. pubcsrcncc. base :.ni apex of Cuneus fuscous 

or black, at most wilh a luce of pale at Ihc apex of emtolium, Brazil (Amazonas, Para), Panama. Suriname, 
Trinidad R Jcnnuht Carvalho 

Hcmclytra bearing simple and silvery scrtccus pubcscor.cc. apex of cuncus and cmbcljin and, often, base of 
Cuneus pale or white 6 

6 Base of (.uncus wilh a wide, pale or white mark, extending from outer margin across cuncal fracture lo 

membrane 7 

- Base of cuneus fuscous or black, ul most wilh a narrow pale or while murk al apex of emboli uni noi extending 

from outer margin sctoss cuncal fracture to membrane 8 
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7 


8 


Loiter spotics. length 2.28 2.32 mm in males. 2 6(1-2 68 mm in females: length of antcroal segment til 

greater than width of vertex; Mexico (Mexico. DF, Mictwecnn, Onxuca, Puebla. Veracruz). 

.............. -. H crmlus U>istani 

Smaller species, length I 86-2.10 mm in males. 2.08-2 28 mm in females; length of antennal segment III 

cxjiul to or l«s than w/rith of vertex; widespread in eastern United Slates.. R clavtctmus (Knight) 

length of antennal segment 11 greater than length of head, length of segment 113 greater tlian width of vertex; 

Panama, Venezuela ... H. moerens (Reuter) 

Length ol antennal segment 11 less than length of head; length of segment III less than width ot vertex: 
southern Rrazil (Parana) . R slyst sp n 


Rcmzovius agelenopsis Henry, 1984 

Raitzavtus ngeknopsu, Henry, 1984: 58, Wheeler A McCaffrey 1984 76. Henry A Wheeler 1988: 495, Sc huh 
1995 -3 19 

Diagnosis. This species appears to be sister to the western R. californicus in having an a gel cn id 
host and strongly thickened 2”* antenna! segment. It is separated from that species in Jacking spiculi 
on the vesica and by the more slender 2" a antenna! segment that is subequal to about 1(3 the 
diameter ot'the vertex. R agetenopsis appears to be the oniy species in the genus that lacks spiculi 
on the vesica. 

Distribution. Known only from Tennessee where it was taken in the webs of Agetenopsis pennsyl- 
vanicus (C. L. Koch, 1843) (Agelenidae). 

Ranzovius bicolor sp. n. 

(Figs 1-10) 

Diagnosis. This species (Fig. 1) can be distinguished from all other members of the genus by the 
pale fust and second antennal segments and the pale areas at the bases of the clavus and corium. 
Description. Males (n=5): Length 2.00 2.24 mm, width 0.92-1.00mm. Head: Length 0.42-0.44 nun. 
width 0.50-0.52 nun, vertex 0.30 0.32 mm. Rostrum: Length 1.02-1.08 mm, extending beyond met¬ 
acoxae, nearly to base of genital capsule. Antenna: Segment I, length 0.18-0.20 mm; U, 0.36-0.38 
mm, thickness at middle 0.06 mm; Iff, 0.26-0.32 mm; IV, 0.22 0,24 mm. Pronotum: Length 0.36-0.38 
mm basal width 0.74-0.80mm. 

Females(n-5): Length 2.24-2.56 mm, width0.96-1.06 mm. Head; Length0.46-0.48 mm, width 
0.50-0.52 mm. vertex 0.32-0.34 mm. Rostrum: Length 1.06-1.12 mm. extending beyond metacoxae 
to6th abdominal segment. Antenna: Segment I, length 0.20-0.22 mm; 11,0.36 0.40 mm, thickness 
at middle 0.06 mm. ILL, 0.26-0.34 mm; IV, 0.20-0 2A mm. Pronotum: Length 0.36-0.40 mm. basal 
width0.78-0.84 mm. 

General colocation dark brown or fuscous, with extensive pale areas at the base of the hemeiytra, 
thickly clothed with recumbent golden-brown setae, intermixed on hemelytraand soutcllum with 
thickened, silvery, sericeus setae (Fig. 5). Head (Fig. 2) dark brown with recumbent golden-brown 
setae, intermixed with shorter more silvery pubescence, especially a Jong Inner margins of eyes and 
vertex; eyes reddish brown, with numerous short, erect setae. Antennal segment I and II uniformly 
pale testaceous or yellowish brown, except for narrow dark base of segment I; segments HI and IV 
more dusky or brownish. Pronotum (Fig. 2) uniformly dark brown, thickly set with rather long, 
recumbent golden-brown setae. Scutellum uniformly fuscous. Hemelytra dark brown to fuscous. 
w"ih the base of the corium, apical margin of the embolium. and extreme apex and basal 1/2 or less 
of clavus pale (pale area extending to about apex of scutellum), some specimens with pale areas at 
bases of clavus and corium slightly less extensive; cuncus fuscous with the apex pale and sometimes 
with a narrow translucent, but not whitish, area at base, membrane smoky brown to fuscous, veins 
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Fig* 2-6. Scanning electron micrographs of Ranzovlus biiotor -p n 2 head and pronotum. lateral aspect 
« 145 k) 1 ostiolar area ( 408 * ) 4 claw (ISOO*). 5 - scalclikc setae on pleuron <1*50-1 6 - male genital 
capsule, caudal aspect (20ft *>. 







pale. Ventral surface dark brown, fuscous, or nearly black, more shiny than dorsum: propleura 
narrowly pale along ventral edge, pleural areas of thorax thickly set with patches of silvery, sericcus 
setae, abdomen with recumbent golden setae. Osnolararea (big. 3) mostly fuscous, becoming more 
pale on anterior lohe of auricle. Coxae fuscous; femora fuscous with apices pale; tibiae pale testa¬ 
ceous, spines fuscous, with diffuse dark spots at bases ofmetatibiae; tarsi pale testaceous 01 yellow¬ 
ish brown; claws (big. 4) brown. 

Male genitalia: Genital capsule (Fig. 6); left paramere (Fig. 7); right paramerc (Fig. 8); vesica (Fig. 
9), phaUotheca (Fig. 10). 

TvfF dcflTMCKS. HokKype mile, Moxico, Oaxaca, Monte Alban, 22 Sq>i 1989. laker in wobs of Anelorimr** sp. 
or. Ficus &p.. E Honriif, T. J Henry, and I M Kcr/hncr (USNM) Paratypet 15 mate*. 13 females, kamu dale 
a* for hololypc (UNAM. USNM, ZISP). 

EtvmoixXtV. This species is named bicolor for the unusual bicolored hemelylra having the base of 
the olavus and curium pale, contrasting with the remaining dark areas. 

Remarks. This species was found together with R. crinitus in webs of Anclosimus sp., on a large, 
open-growing F/cus sp., heavily infested with Cuban laurel thrips, Gynaiknihripsficorum (Mar- 
chal, 1908). In the field, R. bicolor sp.n. was mistaken as tenera. adults of R. ennifus, rather than a 
different species, because of the paler, bicolorcd hemelytral pattern. 

Ranzovius brailovskvi sp. n. 

(Figs 11-14)' 

Diagnosis. This species is distinguished from other species of the genus in having the apical 1/3 of 
the scutellum pale. It is most similar to R bicolor sp. n. in having the first antennal segment pale, but 
can be separated by the dark 2nd antennal segment and apically pale scutellum. 

Description. Male (n=5): length 2.40-2.88 mm, width 1.04-1,08 mm. Head: Length 0.46-0.52 mm. 
width 0.54 0.56 mm, vertex 0.28-0.30 mm. Rostrum: Length 3.04-1.06 mm. extending to bases of 
metacoxae. Antenna: Segment I, length 0.20-0.24 mm; II. 0.50-0.52 mm, thickness at middle 0.08 
mm; II!, 0.34-036mm; IV, 0.24-0.26 mm. Pronotum: Length 0.44-0.48 mm. basal width 0.92 -0.96 
rim 

Female(u=5): Length 2.40-2.96 mm, width 1.04-1.12 mm. Head. Length 0.50-0.52 mm. width 
0.54 0.56, vertex 0.30-0.32 mm. Rostrum: Length 0.96-1.10 mm, extending tobasesofmetacoxae. 
Antenna: Segment I, length 0.22-0.24 mm; 11,0.42-0.46 nun. thickness at middle 0.06 mm. III. 0.30- 
0.34 mm; IV, 0.18-0.20nun. Pronotum: Length0.42- 0.44 mm. basal width 0.88-0.96 mm. 

General coloration dark brown or fuscous, thickly clothed with relatively long, recumbent, gold¬ 
en-brown setae, intermixed with patches of silvery sericcus setae on cur.eus, clavus, and corium. 
Head dark brown, somewhat shiny, with some brown setae, intermixed with short, silvery pubes¬ 
cence on irons and tylus; eyes reddish, with scattered, short, erect setae. Antennal segment 1 pale, 
sometimes tinged with reddish; segment II fuscous to black; segments ill pale to dusky, and IV 
fuscous to black. Pronotum dark brown, somewhat shiny, with relatively long, recumbent golden- 
brown setae; each anterior angle with a long, dark, bristlelike seta. Scutellum dark brown to fuscous, 
with apical 1/3 pale. Hemelytra fuscous, slightly paler at apex of clavus and narrowly pale at apex of 
cmboliuin; curious fuscous, pale at apex and with a trace of pale along cuneal fracture; membrane 
uniformly dark or fuscous, veins paler. Ventral surface fuscous to black, somewhat shiny, pleural 
areas of thorax with numerous linear patches of silvery sericeus pubescence, abdomen sparsely set 
with short recumbent brown setae. Coxae fuscous; femora fuscous with apices pale; tibiae and 
spines pale or yellowish brown, some basal spines with diffuse dark spots at bases; tarsi yellowish 
brown, apex of last tarsomere and claws brown. 
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Male genitalia: Left parumere{Fig. 1 1); right paramere (Fig. 12); vesica (Fig. 13); phal'otheca 
(Fig. 14). 

Tiff specimens Hololypp male. Mexico, Morc!o», I'jbUIj, 20 Dec- 1589. H Brinlovsfcy, lakcn ip webs of 
unknown spider (UNAM) P•r»tvpe^• 7 males. 6 tcmalcs. same dan as to* holoiypc (UNAM. USN.M) 

Etym< jLcxiY. This species Ls named m honor of my good friend and collector of this Species, Dr Harry 
Brailovsky, who also provided me with much support curing a trip (September 1989) to Mexico 
where R. bicalcr sp. n. was discovered. 

Ranzovius ca/ifornicus (Van Duzee, 1917) 

Excenlncus rab/omirus Van DuZcc. 1917- 284 

Ranzovius taltfomcus Carvalho t955a: 224 (as synonym of R. moere nr), Carvalho 1938: 126 (as synonym of A 
moerens). Henry 1984; 60. Henry & Whccld 1988: 496. Schjh 1995: 419. 

Ranzovna motrens: Kr.ighi 1968: 35 (in part), Dans & Russell 1969 262. 

Diagnosis. This species shares with/?, agelenopsis the long, thickened antennal segment that is 
subequa! to the width of the head across the eyes and ar. agelenid spider association. Ranzovius 
cali/ornicus is distinguished from R. ugenelopsis by the thicker 2 - ’ 1 antennal segment that is about 
1/2 the diameter of the vertex. 

Distribution. Ranzovius cali/ornicus is known only from California where it is found in webs of 
Hotolena curia (McCook, 1894) [Agelcnidae]. 

Ranzovius clavicornis (Knight, 1927) 

Psalius clavtccmu Knight. 1927; Carvalho 1958 118 
Excenirtcus mexteanuj. 13 latch Icy 1926: 962 (in purl). 

Ranzovius (-Exocenlrtcus (sic)) davtcomu: Mead 3984: 2. 

Ramuvtus contubernahs Henry 1984. 61. Wheeler & McCaftrcy 1984: 68 Synonynuzcd by Henry’ <585: II3C. 
Ranzovius cSavicornu Henry 1985: 1130. Henry & Wheeler 1988 496. Schuh 1995. 419 

Diagnosis. This species is similar to R. crinitus but can be distinguished by its smaller size (1.86- 2.10 
mm in males; 2.08-2.28 mm in females), proportionately short 3 rd antennal segment, and more 
slender sp.culi on the vesica, as noted by Henry (3 984). 

Distribution. Ranzovius clavicornis lias been reported over a broad area of the United States, 
including Arizona, Connecticut, District of Columbia ( Washington, DC), Florida, Louisiana, Mary¬ 
land, North Carolina, Tennessee, Texas, and Virginia (Henry & Wheeler 1988). Kansas and South 
Carolina are new U.S. state records. 

AnniTiOMM wcimiss examiupd. United Statec Kansas 2 males. 1 female, Montgomery Co.. F.l'e Cily Lake, 6 
October 1994, H. Ciuansco coll., taken in .tnelnsimus rludiosus (Hcntz 185(1) |Th.eii(liid«| webs (USNM), 4 
xalcs, I Icmale. Kansas. Lubeilc Co.. Rig Hill Lake. 72 Sept 1996. M (juunsco coll., taken in Aneioswvis 
s:u<Stosiis web i (USNM). South Carolina: 3 males, Lancaster Co.. Lancaster. 15 May 1988. A. <J. Wheeler, Jr.. 
or» crape myrtle (USNM). 


Ranzovius crinitus Distant, 1893 

Runzoviux crmiius Distant, 1893 423, Carvalho 1954. 96, Henry 1984: 63, Henry & Wheeler 1988. 495. 
Fborhard ol at. 1993: 12. Schuh 1995: 420. 

NycteUa lumfem Reuter, 1908 175. Synonym ived by Carvalho 1954; % 

Diagnosis. This species is most similar to R. clavicornis in having pale markings at the apex of the 
corium and base of (he cuneux, but R. crinitus differs in its overall larger size (2.3-2.7 mm vs. 1.8- 
2.3 mm), the proportionately longer antennal segment III, and the structure of the male vesica. 



Distribution. Reported fnmi Costa Rica (Ehorhacd etal. !093,1 und the Mexican slates ofGuerrcm. 
Pueblo. and Veraci'uz (Henty 1984. Schuh 1995). New state records for Mexico are Mexico D. I'.. 
Michoacan. anil Oaxaca. 

Additional sphcimlns Mexico: Mexico U. K: 2 males. t females. < ol-iicl v„iie. 10 Feb. 1990. II. Hnniovsky 

(UKAM. USNMl. Mlchoacan I female. 6 mi. n. Oieran. July 7-8. 19*5. Jones A Schaflner <TAM>. Oaxaca 
78 males, 20 females. Manic Alban, 22 Sepr. 19X9, F Barrera, T S. Henry, and 1 M Ker7hnci. taken in webs of 
j 1 ne/ 0 vtt>Htir sp [ J hcndiklae] on Htus sp. infested with Gy/utikoihrtps fitnrum (L NAM. USNM, /II.I Puebla 
I female. Apulco (north ol ZacapoaxTla} a: light. July 22, 19.87. K.o varik & ScbulYncr (TAM). Veracruz l mule. 
.1 mi. tvc. Huaiuaco. July 22, 19*5, Jones & Schafftiec (TA.VI). 



Figs 7-14. Male genitalia of Ranzovius spp R. bicoio r sp n„ 7-9. 7 - led paramcre. 8 - right paramere. 9 
vesica. 10- phallothcca. R braifovityi sp n.. 11-14. II - left paratriero. 12 - right paramcrc. 13 - vesica. 14 - 
phallotheca 
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Figs IS 19 Scanning electron micrographs of Ra/tzavius stysi sp. n 15 Head and prunotum. lateral aspect 
1 157*) Jf« Head, anterior aspect f 158*). 17 Ostiolar area <515*) IS Pleural area of thorax showing 
sealdikc -setae (163*) 19 Male genital capsule, caudal aspect (IOS*t. 
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Ranzovius fcnnahi Carvalho, 1954 

Ramovius fennuht Carvalho, 1954* 93, C.watho 1958 135, Henry 1984 64, Schuh 1995: 420 

Diagnosis. This species is readily separated from all oilier species of Ranzovius by the uniformly 
dark cuneus lacking a pale mark at the base and by the absence of sericeous setae on the hemelytra. 
Dstkihijt ion. This species has been reported from Brazil, French Guiana, Panama, Surname, and 
Trinidad (Henry 1984). Ecuador is a new country record. In 1985,1 took tins species in great 
abundance in the large webs of AneSosimus exim/us (Keyserling. 1884) (Theridiidae) on the INI’A 
campus in Manaus, and in 1996, Dawn Southard found R. fennuhi in ,4. eximius webs in Ecuador. 

AunnoNM. SPBL1MJNS FXAMINID Bra/tl 35 males, 22 female', Amazonas, Manaus, 27 Nov-8 L»cc 1985. T i Henry 
coll. iakc:i in webs of Ane/osimm exam us (INPA, MNR, USNM). 15 moles. 10 females. Para. CBnijte, Jail 1986. 
J. C M Carvalho coll. (MNR, USNM) Ecuador: Nape Prov.. Sicrrazul, 2200 m. SW of Dacza. l/'-JO'S 77°55'W, 
17 June 19%, O Soulhard, in webs of Anelosimus eximius (USNM) Specimens examined but subsequently 
misplaiicd, number* therefore not recorded] 

Rf.marks. Henry (1984) erred in the last paragraph (p 64) by stating that R. fcnnahi could he 
recognized by the long 2nd antennal segment that is subequal to or longer than the with ol the 
head " This sentence should have read "by the short 2nd antennal segment that is shorter than the 
width of the head," as is stated :n the identification key. 

Ranzovius moerens (Reuter, 1905) 

(Figs 20-23) 

Nyctello moerens Rcuicr. 1905: 26. Henry & Wheeler 1988 495 

Runzovius moerens: Carvalho 1954. 9S (ir, part), Carvalho 1955b (in part), Carvalho 1958: 136 (in part), Kr.ight 
1968 35 (in pari). Henry 1984 : 65. Schuh 1595 420. 

Ettenrncus mexicanus Van Duzcc, 1923: 163, Blalchlcy 1926 962 (:ii pari) Synonymizcd by Carvalho 1955b: 
224, resurrected by Henry 1984: 65. REVISED SYNONYMY 
Ranzovius mexicanus: Henry 1984: 65 

Diagnosis. Ranzovius moerens is most similar to R. stysi sp. n„but can be distinguished by ihe long 
2nd antennal segment that is longer than the length of the head, the long 3rd antennal segment that 
is longer than the width of the vertex, the slender spiculi of the vesica, ihe distribution (Central and 
northern South America), and the association wiih Anelosimus jucundus (O. P. Cambridge, 1896) 
[Theridiidae]. 

Description. Males (n=3): Length 2.44-2.68 mm. width 1.00-1.04 mm. Head: Length 0.42-0.44 mm; 
width (>.50-0.52 mm; vertex 0.30-0.32 mm. Rostrum: Length 1.14-1.16 mm, extending to apex of 
metacoxa. Antenna: Segment I, length 0.22-0.24 mm; II, 0.42 0.44 mm, thickness at middle0.06 
mm. Ill, 0.36 0.40 mm; IV, 0.28-0.30 mm. l'roncnim: Length 0.40-0.44 mm: width at base 0.76-0.82 

nm 

Females(n-5); Length2.48 2.84mm,width 1,06-1.12mm. Head: Length0.42-0.46mm, width 
0.50 0 52 mm, vertex 0.30-0.32 mm Rostrum* Length 1.14-1.18 mm, extending just beyond meta- 
coxa to base of 4th abdominal segment. Antenna: Segment 1, length 0.22 0.24 men; II, 0.42-0.44 
mm, thickness at middle 0.08 mm; 111, 0.38 mm for all; i V. 0.26-0-28 mm. Pronotum: I .ength 042-0.44 
mm, basal width 0.80-0.86 mm. 

General coloration uniformly, somewhat shiny, fuscous to black, except for narrow, transverse, 
pale apex of embolium (but not base of cuneus) and apex of cuneus. Membrane fumate, except for 
a small transparent area adjacent to apex of cuneus. Dorsum thickly clothed with re-cumbent brown 
serae. intermixed with silvery sericcus setae on head, pronotum, scutellum, and hemelytra; serieeus 
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seiae on head, pronotum, and scutellum shorter and finer; lateral margins of pronotum, base of 
head, anc. antennal segment I with long,black, bristlelike setae. F.yes reddish and distinctly pubes¬ 
cent. Antenna fuscous to black; segment III and IV pale brown, but more whitish at buses and 
apices; setae recumbent, intermixed with longer, more erect, setae equal to or longer than diameter 
of segments. Uudersurface fuscous or black; abdominal segments with a transverse row of setae 
along each posterior margin, genital capsule more uniformly pubescent; pro-, meso-, and metapleu¬ 
ra with silvery sericeus setae. Ostiolar auricle infuscated with anterior lobe whitish. Coxae and 
femora fiiscous; tibiae and apices of femora pale yellowish brown; tibtal spines black, spines on 
meso- and metatibiae with diffuse fuscous spots at bases; tarsi and daws pale yellowish brown. 

Male genitalia: Left parmnere (Fig. 20); right paramere (Fig. 21); vesica (Fig. 22) with two slender 
spiculi, one apical and one subapical and directed upward; phallotheca (Fig. 23). 

Distribution. Mexico and Venezuela (Henry 1984). New country records are Dominican Republic, 
Ecuador, and Panama. Schuh’s (1995) listing of this species from Arizona and California was clari 
fled by Henry (1984, 1985) as misidentificationsofff. davicornisum\R. callfornicus, respectively. 

Tvn sricSMtN. Study of the unique female hokXypc from Caracas;, Venezuela (ZMC) (lobel dala: I. "188“; 2. "22 191 
11. Caracas"; 3 (red label), ’Type"; 4, "NyctcJia n. gen. moerens n jp 0. M Reuter <tcL". 5 (red label, here added). 
"Holorypc female Nyciella moerens Rculcr”J clearly indicates that R. mexteunm Distant (holotypc, CASJ (Henry 
1984) is a junior synonym of R. moerens. 

Other specimens examined Dominican Republic* I female. Intercepted at J. F Kennedy International Airport, 
New York, from Dominican Republic. 23 Ocr 1981. on citrus (USNM) Ecnador Napo Prov, Sicrrazul, 2200 m. 
SW of Bacza, 0°40'S 77°55’W, 17 June 1996, D. Southard, in webs of Anelosimus jucundus (USNM) (specimens 
examined but subsequently misplaced; numbers therefore nol rceordcdj. Panama: 4 males, 11 females. Panama 
Prov., 23 Aug.. 27 Aug. 6 Oci., 29 Oct. and 26 Nov. 1983. W. Ncntwig coll, taken in webs of Anelosimus 
jucundus (MNR. USNM) 

Discussion. Henry { 1984) commented that based on the original description of R. moerens he could 
not separate R.fennahi from R. moerens, and suggested that they might prove to be synonyms. 
Now, with the study of the holotype of R. moerens, the accumulation of a long series of R.fennahi 
from Manaus, Brazil, and a collection of both from Panama, I am able to distinguish these quite 
different species. Ranzovius fennahi lacks pale marks on the cuneus and sericeus setae on the 
heraelytra, and has the primary spiculum hooked apically, whereas in R. moerens the apex of the 
cuneus is pale, the hemelytra possess sericeus setae, and the primary spiculum of the vesica is 
straight. 

Nearly all of the specimens of R. moerens at hand were collected in the webs of Anelosimus 
jucundus. This spider, reported to occur from northern Mexico to Argentina (Levi 1963), is the fifth 
arachnid associated with the genus Ranzovius. 

Recent collections of R.fennahi and R. moerens by Dawn Southard (Department of Entomolo¬ 
gy, University of Maryland, College Park) in Ecuador provide good additional evidence that these 
bugs are quite specific in their spider associations. All of her collections of R.fennahi were in A. 
studios us webs and all collections ofR moerens were from Anelosimus jucundus webs. Collections 
from Panama, however, showed some mixing of species. Several specimens of R. fennahi were 
found with A!, moerens in Anelosimus jucundus webs. It is not known if both species of Ranzovius 
actually wore in Anelosimus jucundus webs, or if the specimens were inadvertently mixed in the 
field after being collected with different spiders. Close proximity* of the spider hosts could also 
explain this mixing. Wheeler & McCaffrey (19fi4) found both R. davicornis (Knight) and R age- 
lenopsis Henry in webs of Agelenopsispennsylvanicus in Tennessee, bur ir. this case, both spiders 
were present in the same shrubbery, suggesting accidental wandering by the mirids. All other 
known collections of R. clavicornis are from Anelosimus studlosus webs. 
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Ranzovius stysi sp. n. 

(Figs 15-19,24-27) 

Diagnosis Ranzovius stysi sp. n. is most similar to R moerens, bin can be distinguished by the 
shorter 2nd antennal segmonl that is shorter than the length of the head, the shorter 3rd antennal 
segment that is shorter than the width of the vertex, the more slender spicuh ol the vesica, its 
distribution (southern Brazil), and association with Anclosimus studios;,s 
Dim Kir rio\. Males(n-5): Length 1.88-2.28 mm; width 0.90 -0.92 mm. Head: Length 0.38-0 40 mm; 
width 0.48 0.50 mm; vertex 0.30 mm for all. Rostrum: Length 0.94 0.98 mm, extending to apex of 
metacoxa. Antenna 1 Segment I, length 0.18-0.20 mm; 11,0.32-0.36 mm, thickness at middle 0.06mm; 
III, 0.24 0.20 tnm; IV. 0.18 0.20 mm. Pronolum: Length 0.34-0.36mill, basal width 0.72 0.74 mm. 




Tips 29-27 Male uemt.ilia ol Ranzovius »pp R moe iwi (Itrulcrl. 20 23 20 - IcPr paramcrc 21 - rislil 
pdi&niere 22 vesica 23 pliallolliec-.i R stysi sp n . 24 27 24 left paramere 25 rifthl paiamcrc 26 

vesica 2 7 phut tollmen 
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Pigs 2S 33. Scanning electron micrographs of Pwllovtux piceuota (Knight) 2S head anil pronotum, lateral 
aspect (136-1 29 head, anterior aspect (142'J 30 ostiolar area (306*) 3f higher magnification of ostiolar 
my cold structures and auricle (magnification not recorded). 32 male genital capsule, caudal aspect (193-) 33 
scalclikc setae on pleuron (I I60‘) 
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Females (n=5) Length 2.12 2.48 mm, width 1.14-1.24 mm Head: I ength 0.40-0.46 mm. width 
0.52-0.56 mm. vertex 0.32-0.34mm. Rostrum: Length0.98-1.04 mm, extending to iq>ex ofmetacoxa. 
Antenna: Segment 1, length 0.20-0.22 mm. II, 0.30-0.40 mm mm; 111. 0.26 0.28 mm; IV, 0.20 0.22 
mm. Pronotum: Length 0.40-0.46 mm, basal width 0.82-0.92 mm. 

General coloration uniformly, somewhat shiny, fuscous to black, except for a narrow pale to 
whitish mark across apex of embolium (blit not a: base of euneus) and at the apex of the cuneus. 
Membrane fumatc. Head dark brown ( Figs 15, 16). Dorsum cloLhcd widi recumbent yellowish-brown 
setae; hemelytra intermixed with silvery senceus setae. Antenna black; segment 111 pale at base, 
becoming darker apically, segment IV dark brown, more infuscaled than HI; clothed with short 
recumbent brownish setae, intermixed with longer, more senuerect setae, some equal to cr longer 
than diameter of segment. Ostiolar area (Fig. 17). Undersurface fuscous to black, abdomen clothed 
with recumbent yellowish-brown setae; pro-.meso-, and metapleura thickly set with siJvety senceus 
setae (Fig. 18). Legs: Coxae and femora black, tibiae and apices of femora pale yellowish or yellow' 
brown, tibial spines black, bases ofmetatibial spines with diffuse black spots. Tarsi mostly yellowish, 
with apical half of tarsomerc 111 and claws dark brown or fuscous 

Male genitalia: Genital capsule (Fig. 19); leftparamcrc (Fig. 24); rigid paramcrc (Fig. 25); vesica 
(Fig. 26); phallotheca{Hg. 27). 

Tvfr SPECIMENS llolotype male, Brazil, Parana. CurittSa. Univcrsiriadc Federal do Parana campus. 19-26 Oci 
1985. T J. Henry coll., taken in the web' of Anelmwrus studiasu* (I’FPC) Pflralypra: 26 males. 30 females, 
same data ns for hulolypc fMNk. UFPC. USNM). 

Htywoi ooy. This species is named after my good friend and colleague. Prof. Pavel Stys, on The 
occasion of ills 65* birthday and :n honor of his productive career in hcleioptcrology, which has 
included a new species of Plokiophilidae, another spider-web inhabiting taxon 
Discussion. This species was taken ill the webs of Aticiostmus ttuditxms that were abundant on 
several dozen ornamental trees bordenng a parking lot on the Federal University campus at Curi¬ 
tiba. Most trees had 2-4 webs up to a foot (30.48 cm) in diameter that were built around foliage and 
small branches and contained much debris, most of w hich was dead leaves. Rartzovius stysi sp. n. 
adults and the red nymphs (instars I-V) were numerous in all webs observed. 

This species represents a distribution nearly 1,500 miles farther south than any previously 
known species, suggesting that additional records and'or species are likely to be discovered in the 
geographically diverse regions of central South America between Parana, Brazil, in the south and 
Ecuador and Amazonas, Brazil, in the north. 


PsaUovius gen. n. 

Type species: Psalluspiceicoia Knight, 1923. 

Diagnosis. As noted in the discussion under Ranzovius, this new genus is recognized by the overall 
dark color, pale border around the base of the cuneus, the slender pale antennae, and by the 
numerous spicules on the secondary gonopore of the vesica. Two of the three members of this 
genus are know n to inhabit conifers in North America. 

Description. Brown to fuscous, clothed w-iih dark simple setae, thickly intermixed on dorsum and 
pleural areas of thorax with recumbent, silvery, scalelike setae. Head broader than long; in lateral 
aspect, lateral width of eye greater than lateral distance frons extends anteriorly in front of eye; eyes 
finely pubescent, nearly touching anterior margin of pronotum Rostrum extending to metacoxae or 
beyond. Antennae slender, segment I shortest, segment II longest, slightly shorter, to distinctly 
longer than width of head, diameter subequal to that of segment f. III and IV most slender. III 
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distinctly longer than IV Pronotum trapczitcrm, shmy, impunctate, calh weakly developed, scutel- 
lum equilateral Hemclytru entire, incmhrane with two closed cells (arcoles) Legs typically phyhnc, 
tibiae pale with dark spots at bases of spines, claws longer than diameter of respective tarsomcres, 
weakly curved, with hairhkc parcmpodia 

E ; YMOLOC.Y This new genus is formed from the prefix “Psall," taken from the generic nam ePsallus 
to reflect the historical, bur not phylogenetic, association of the included species and from ihc 
suffix “ovum”, taken (romRanzovius, to which this genus is closely related The gender is mascu¬ 
line 


Key to species of Psallovius gen. n. 

1 Length of antennal segment II less than width of head across eyes P JIaviclavus (Knight) 

- length of antennal segment It greater than width of head across eyes 2 

2 Xosfrum extending to haws of* metaettae, femora, except for pale apices, bright red 

P rubrofemoratus (Knight) 

Rcslnim extending beyond metoeoxae to at leas! die 3"* abdominal segment, all femora, except for pale apices, 
dark brown lo fuscous P ptceicola (Knight) 


PsalloviusfJaviclavus (Knight, 1930) comb. n. 

(Pigs 34- 37) 

Psallus flaviclavus Kmghl, 1930 130, Henry & Wheeler 1988 493, Polhcmus 1904 133, Schuh 1995 403 

Diagnosis This species is very similar to P picetcvla in overall coloration, but can be distinguished 
by the short 2 M antennal segment that is shorter than the width of head across the eyes 
Description Males (n=4) Length 2 72-2 84 mm Head Width 0 64-0 66 mm. vertex 0 32 mm 
Rostrum Length 1 28 l 32 mm, extending onto abdomen beyond 3 rd or 4“ segments Antenna 
Segment 1. length 0 20-0 24 mm, II, 0 56 0 60 mm. UI, 0 44 0 46 mm. IV, 0 28-0 36 mm Pronotum 
Length 0 44-0 46 mm, basal width 0 94-1 00 mm 

Female (n-1) Length 2 88 nun, width. 1 32 mm Head Width 0 68 mm. vertex 0 34 mm Rostrum 
Length 1 30mm Antenna Segment L0 24 mm, 11,0 56 mm. 111,0 44 mm, IV. 0 34 mm Pronotum 
Length 0 46 nun, basal width0 94 mm 

Overall coloration brown to dark brown I lead dark shmy brown Pronotum, mesoscutum, and 
sculcllum dark shiny brown Antenna uniformly pale yellow, segment IT tinged with red on some 
specimens, segments IU and IV sometimes becoming inftiscated Hemclytra uniformly brown, some¬ 
what red tinged on some specimens, clavus slightly paler, apex of cmboliuin and apex and base of 
cuneus pale yellow, membrane translucent brown, veins pale Ventral surface dark brown to fus¬ 
cous, ostiofar area brown, sometimes red unged Coxae dark brown, femora dark brown with pale 
apices, tibiae and claws yellowish brown 

Male genitalia left paramere (Fig 34), nghr paramere (Fig 35), vesica (Fig 36),phallolhcca(Fig 

37 ) 

Host Rocky mountain yellow pine, Pin us ponderosa Douglas ex Lawson et C Lawson var scopu- 
lorum Frtgelm (Knight 1930) 

Distribution Known only from Colorado 

SrrnwFv, rx*wiNTf) timted State.* Color ado Hok>type male, allotype female, 4 pantype males, Estes Park. Aug 
24 1925, H Tt fought, on P;/iuv scvftuUruin (lISNM) 
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Psalloviuspiceicola (Knight, 1923) comb. n. 

(Figs 28-33,38 41) 

Psalliv piceicola Kiiighi. 1921 4fc«», Blafchlcy 1926 : 959. Kitighl 1941: 44. Wheeler & Henry 1927: 549, Kdlor 
1980 348. Wheeler el al. 1983: 138. Henry ic Wheeler 1988: 494, j>chuh 1995: 412. 

Di agnosis . This species is similar to Psallovius flaviclavusm overall coloration but can be separat¬ 
ed by the longer antennal segment II that is longer than the width of the head across the eyes; from 
P. rubrofemoratus it is easily distinguished by the dark brown to fuscous, rather than reddish, 
femora 

DoscRimoN. Males (n-10): Length 2.72-2.96 mm, width 1.14—1.18 mm. Head: Width 0.60-0.62 mm, 
vertex 0 28-0.30 mm. Rostrum: Length 1.12-1.24 mm. extending beyond metacoxae tod* ot 5' h 
abdominal .segment. .Antenna. Segment!, 0.24mm; II, 0.68-0.70 mm; IIJ, 0.36-0.44mm; IV, 0.26 0.32 
mm. Pronotum: Length 0.44-0.46 mm, basal width 0 92-0 94. 

Female (n«10): Length 2.56-2.88 min. width 1.20-1.24 mm. Head: Width 0.60-0,62 min, vertex 
0.30 0.32 mm. Rostrum Length 1.22-1.24 mm. Antenna: Segment 1,0.22 0.24 mm, II, 0.60-0.64 
mm. III, 0.42-0 44 mm; IV, 0.28-0.32 mm. Pronotum: Length 0.44-0.46mm, basal width 0.88-0.96 

iim 



Figs 14-41. Male genitalia of Psallovius spp. P. flaviclmus (Knight), 34-37 34 — left paramcrc. 35 - righl 
paiaincre ?6 vesica. 17 phallolhcca P. picvlcnla (Knight), 38 41. 38 - loft paramcrc. 39 righl paramcro. 
40 — vesica 41 - phallotheca. 
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Tab. t. Character matrix for Ranzovtus processed by HcrnigSb 
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Overall coloration dark brown to fuscous. Head (Figs 28,29) shiny dark brown. Antenna uni 
form I v pale yellow. Pronotum umfurmly dark shiny brown (o fuscous; mesosculum andscutcllum 
shiny dark brown; propleura with silvery scaieiike setae (Fig. 33). Hemelytradark brown, becoming 
somewhat paler on some specimens, apex of cmboliumandba.se and apex ofeuneus pale; membrane 
smoky translucent brown, veins pale. Ventral surface dark brown to fuscous. Ostiolar area (Figs 31, 
32) brnwn, anterior lobe of auricle often white. Legs: Coxae dark brown, femora dark brown with 
pate apices; tibiae, tarsi, and claws pale yellow, 

Male genitalia: Genual capsule (Fig 32); left paramcre (Fig. 38); right parmere (Fig. 39); vesica 
(Fig. 40) phollotheca (Fig. 41). 

Hosts. Recorded from balsam fir, Abies bulsamca (L.) Mill.. Irish juniper, Junipcrus communist, cv. 
'Hibemica', Norway spruce, Piceu abies (L.) H. Karst; red spruce, Pu:tjt mbens Sarg.; while 
spruce, Picea %iauca (Moencli) Voss ..Picea spp.; and jack pine, Pwus banksiana Lamb. (Knight 
1923. Wheeler & Henry L977.Kellon 1980, Wheeler ctal. 1983). New host records Include Nord- 
mann's fir, Abies nordmunniana (Steven) Spa eh.; Colorado spruce, Picea p ungens Engelin.; and 
hemlock, Tsugct canadensis (L.) Carrie re. 

DfsrRitun ion. Known from Alberta, Illinois, Manitoba, Minnesota, New York, Pennsylvania, Que¬ 
bec, Saskatchewan (I lenry & Wheeler 1988), and West Virginia (Wheeler & I ienry 1983). New U S. 
state records are Colorado, Indiana, Iowa, Maine, Michigan, and Tennessee. Nova Scotia is a new 
province record for Canada. 

SrcrisiT'rt EXAViNtn Canada: Nova Scotia- I male. 3 females. Kings Co, Acadia I’nv, WolfVilIc, 21 Jul 1W, A 
<j Wlicclcr, lr. on picea gluucu (1,'SNM), I remalc, King?; Co, Kcnlvillc. 21 Jul 1994, A. G Whoclcc, Jr., on 
Plica pwtgen.r (USNM! United Sfitt- Colorado 2 females. Rcdfealhcr Lakers. ? Scpi 1970. R Sicvcrns 
<USNM> Indiana* 2 females. Tippecanoe Co.. West Lafayette, Purdue Umv campus, 6 Jul 1986. T J. Henry and 
A Ci Wheeler, Jr, or Picea pungent (USNM) Iowa 3 males, 3 females, Ames. July II, 1928, II II Knight 
(USNM), 8 males, 2 Lmalc, Ames. June J9. 1962, J C SnhatfticT. laker on Picea puiigen s (USNM) Maine: 1 
tunuJc. Bllsvvonb. Scpl 4 (no oilier dala) (USNM): 1 female, Kokudjo. Aug |4 (r*o other duia) (USNM) 
Michigan ‘ males. 3 fcnrnlcs, Chippewa Co, Drummond Js., 20 July T J Her.ry and A G Whcder. Jr„ cn 
Piceu gUiuux (USNM), I Icmalc, Emmet Co., Ric 31, Pcllsion, 19 jul. 1991. 'I. J Henry and A G Wheeler, Jr., 
cn Pu:ea giauia (USNM). 3 males, Houghton Co., Michigan Tech llniv.. Houghior,, 23 July 1991, T. J Henry and 
A G. Wlicclcr, Jr. on Picea nines (USNM). 3 males, Ingham Co.. Danville, 15 Jul 1991, T. J. Henry and A G. 
Wheeler. Ii . on Puru gbruen (IJSMN); I male, 2 females. Ingham Co , Easl (rinsing, 16 July 1991, T. J Henry 
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Tab 2. Characters and character state* used irr analysis of the gemrs Ranzovrur Distant 7he four left columns 
represent (I) character number, (2) ninnbcr of steps, (j) consistency index, and <4} retention index from one (Fig. 
43) ot two resulting c lady grants 


1. 

3 

3.3 

50 

Antennal segment 1: dark (0), pale yellowish brown (!) 

2. 

1 

3 00 

100 

Antonnal segment I uniformly slender (0); enlarged apically (1) 

3 

2 

100 

100 

Antennal segment II uniformly slender throughout (0), swollen, thickness sub- 
cquul ty segment | (|); greatly swollen, thicker than segmeat 1 ( 2 ). 

4 

2 

50 

75 

Antennal segment II: length much greater than width of head (0); length sub- 
equal to disuncily less than width of head | 1 ) 

5. 

j 

50 

66 

Antennal segment II dnrk (0). pale yellowish brown (1) 

6. 

i 

3 00 

3 00 

Head Icngih lateral length o! head anterior to eye equal to or Jess lhan the lateral 
width of an eye ( 0 ); lateral length of head anterior to eye distinctly greater than 
lateral width of an eye (1) 

7 

i 

100 

100 

Vesomre on plcuron pleural region without screens seiaa (0), pleural region 
with XCnCCuS setae in rowed pattern (1) 

8 

3 

66 

7? 

Markings on euneus: euneus with a wide, pule mart a! base (0). only apex of 
cane.m and embolium with pole mark ( 1 ); euneus i»nd embohum entirely ftiscoas 
(2) 

Mctaubial spots: spots at bases of tibtal spines dark and distinct throughout (0); 
spots at bases of tibial spines diffused, fading distally ( 1 ) 

9 

1 

100 

100 

10 

1 

iao 

100 

l.cngih of claws: each claw long, slender, curved, much longer than dimeter of 
larsomcrcs (9): each claw' short, relatively straight, length subcqual to diameter 
of tarsomcrcs (]). 

13 

2 

100 

100 

Habits, species phytophagous, associated with specific host plants (0). species 
associated with iheridiwl spider webs ( 1 ); species associated with agclcmd spiders 
(2) 

Vesica shape variable, not as in state 1 (0); sigmoid, somewhat C-shaped, with 
one twist, two spiculi, and a subapical secondary gonoporc (t); sigmoid, some¬ 
what C-shaped, with one twist, but with an apical gonoporc (2) 

12 

2 

100 

100 

13 

1 

100 

100 

Structure of secondary gonoporc on vesica ring structure of gonoporc simple 
( 0 ); ring structure of eonoporo with microspincs or spinuics ( 1 ). 


and A. G. Whedex. Jr., on Piece obits (USNM), 5 females, Marquette Co. No. Mich Umv. Marquette. 25 Jul 
1991. T. I Henry and A G Wheeler, Jr. on Abies concoior (USNM); 4 males. 19 females. Mecosta Co . Ferns St 
Umv. Rig Rapids, 18 Jul 1991, T J Henry- and A G Wheeler, Jr, on Picea glauca (USNM). 2 males, 7 females. 
Washtenaw Co., Ann Arbor. Umv Midi, golf course, 15 Ju! 1991, T. J Henty and A G Wheeler. Jr, on Picea 
pungens (USNM). Minnesota 8 males, 5 females (paralyses). St Anthony Pfc , 11—VII, 1922, h' H Knight 
(USNM). 6 females (paratypes). Tower, Vermillion, 27 Aug 1920, H fl Knight (USNM). New York. 2 females, 
Ithaca. 16 /nl 1919. K H Knight, nn spruce (USNM); Is males, 25 females (including 6 psratypes), White 
Flams. VII 6 -22, JRTB. taken on Norway spruce (also on hemlock untl spruce) (USNM). Pennsylvania 3 
females, Dauphin Co . Harrisburg. E Hbrg. Ccm.. 13 July 1971. A G. Wheeler. Jr. on Norway spruce (USNM). 3 
males, 2 females. Delaware Co., ilavcrford Coll, Il&vcrford, 21 June 1989. A G. Wheeler, Jr, on Abie s rvrdmtm- 
muiui (USNM) Tennessee 4 males, 2 females, Sulivan Co, Kingsport. 26 May 1989, T. J. Henry and A. G 
Wheeler, Jr. on Picea abim (USNM). 


PsaJlovius rubrofemoratus (Knight, 1930) comb. n. 

Psa/ius rubrofemoratus Kuigfal. 1930; 129. Henry & Wheeler 1988: 495. Schuh 1995. 414 

Diagnosis This species js read if y separated from Psailnvius fiaviclavus and P picercala by (he 
bright red femora. 

Description, Holotype male: Length 3.16 :nnu width 1.20mm. Head- Width 0.66 mm, vertex 0.28 mm. 
Rostrum: Length 1.14 mm, extending to bases ofmetacoxac. Antenna: Segment I, length 0.24 mm, 
II, 0.70 mm; HI, 0.38 mm; IV, 0.30 mm Pronotuni: Length 0.50 mm, basal width 1.00 mm 


III 





Overall coloration dark brown to fuscous. Head dark shiny brown. Antenna uniformly pale 
yellow. I’mnotum, mesoscutum, and scutellum dark shiny brown to fuscous. Ilemeiytra browm, 
becoming pale yellowish brown toward base, particularly on clavus, apex uf cmboliuni and wide 
mark around base of cuneus pale yellow; membrane translucent brown, veins pale. Venlral surface 
dark brown to fuscous. Ostiolar area pale to whitish. Legs; Coxae brown with apex paler; femora red 
with apices pale yellow; tibiae, tarsi, and claws pale yellow. 

Rkmakks. This species is placed in Psallovius gen. n. based on the general overall body structure, 
pale area around the cuneus, and the scalelike setae on the pleural areas of the thorax. 

Host. Unknown 

Distkihu ikjv. Known only from Arizona. 

SrtciMiN examined. I'nilcil Stales: Arizona: Holotypc male, Ml. Lemon. Santa Cal Mis., July 27. 1917. H. H 
Knight ('JSNM), 


PHYLOGENETIC ANALYSIS 

The analysis of 13 species-group taxa (Tab. 1), including 13 characters (Tab. 2) and a mhennig* Mi” 
search, resulted in only two cladograms (Figs 42,43), each having a length of 20, a consistency 
index of 77. and a retention index of 87. Successive weighting produced only one tTee, with a length 
of 150, a consistency of 91, and a retention index of 95. This tree is identical to one (Fig. 43) of the 
two trees produced by the previous mh* bb* search. The two cladograms differ only where Ran- 
20 vius hico I or fo rms a sister-group relationship with R. hraUovskyi in nne(Fig. 42), both of which 
form a pclychotomy with R fennahi , R. moer;ns, and R. stysi, and where R. bicoior forms a 
polychotorny with R. cluvicornis and R. ertnitus in the other (Fig. 43). 

This analysis supports two monophylctic genera. Psallovius is hypothesized as the sister genus 
of Ranzovius in both cladograms. Together they are defined by the silvery scale I ike setae on the 
propleural region of the thorax (character 7) and by the overall structure of the male vesica (charac¬ 
ter 12.1). Psallovius is defined by pale antennal segments T and 11 (characters I & 5) and by the 
apical ring of trie secondary gonopore having distinct micros pines or spinel es (character 13). 

Ranzovius is defined by the swollen antennal segment I and II (characters 2 & 3). the elongate 
head structure (character 6), the distally fading dark .spots at the bases of the tibial spines (character 
9). the shorter, straighter claws (character 10), an association with spiders (character 11). and by the 
form of the male vesica (character 12). Ranzovius cahformcus and R. agelenopsis form a sister 
group based on their greatly thickened antennal segment 11 (character 3.2) and their association 
w'irh agelcnid spiders. The remainder of the species are pooriy defined but can be grouped by the 
short antennal segment 11 that is shorter than the width of the head (character 4). The remaining 
species form a polychoromy, with R. brailovskyL R. fennahi, R. moerens. and R. stysi forming a 
monophylctic group based on the development uf pale markings around the cuneus. 

BIOGEOGRAPHY 

The resulting area cladogram (Fig. 44), based on a partially collapsed phytogeny cfPsallovius and 
Ranzovius (Fig. 43), supports an origin from a common temperate ancestor and subsequent radia 
tion of Ranzovius into the Neotropics. All known members of Psallovius are from the United States 
and Canada. The most basal clade of Ranzovius. R. agcicnopsis (Tennessee) and R. californicus 
(California), is distributed in the midwestem and western United States. Ranzovius clavicornls 
(eastern North America, extending southwest to Texas and Arizona), R. bicoior (Mexico), and R. 
ertnitus (Mexico and Central America) range from the United Slates into Mexico and Central 
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Ftijs 42-44 Cladogr.'.ms generated by Hcnnig86 hypothesizing relationships of Psalloitus gen n and Ranzoviut 
Distant 42 - one of two eladogram (length 20, ci 77, ri 87) generated by mhennig* bb* functions 41 one of 
two clidorran;*, (length 20, ci 77, n 87) generated by mhennig* bb* functions 44 area cladoguirn b-istni on 
phylogeny hypothesized in Fig 41 
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America Ranzovius bruu'ovskyt (Mexico),/? nwercrts (Par.ainu and northern Soulli America),/? 
Jenna hi (northern South America), anc H stysi (southern Brazil) form the most southerly clad?, 
ranging south from Mexico, through Central America, to southern South America 
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Abstract A review of the structure of the aedeagus in various groups of Miridae is given. Two principal types 
of acdcagi arc distinguished: these with cvcrsiblc endosoma not subdivided into conjunctiva and vesica 
(Jsomctopmac; Cylapin.ac: Cylapeni; Bryocorinac, except Dicyphini and some genera of Eccritotarsini; 
Orlhotylinac: Halticini. Dcracocorinac: Tetmatophylini) and those with such a subdivision, the latter group 
includes the minds with a vesica of Orthotylim (Orthotylinac: Orthotylini). Phylinac (Phylinac) ird Mirinac 
type (CyJapir.ac: Fulviini; Bryocorinac: Dicyphini. Dcracocorinac. except Tcrmauiphylini; Mirinac). An 
aberrant type of vesica is found ir. many genera of Eccritotarsini (Bryocorinac) Functioning of aedeagus and 
its evolution arc discussed No changes in the suprageneric classification are formally proposed, but it is 
stressed that some tribes possibly deserve subfamily rank. 

Morphology, evolution, classification, structure, functioning, aedeagus, Hcteroptera, Miridae 

INTRODUCTION 

Singh-Pruihi (1925) published the first comprehensive study of the male genitalia of Hemiptera 
(Hctcropiera end Homoptera). Among species examined by him, 5 subfamilies of Miridae were 
represented. Mirinae, Dcracocorinac (both under the name Capsinae in Singh-Pruthi). Bryocorinac 
(as Bryocorinac and Dicyphinae), Orthotylinae (Cyllocorinae) and Phylinae (Plagiognathinae). 
Singh-Pruthi (1925) noticed that in Bryocorinac (Monalocoris and two genera of Dicyphini exam¬ 
ined) the aedeagus is without vesica, whereas in all other examined families a vesica is present. The 
absence or presence of vesica was considered by Singh-Pruthi (1925) a very important character, 
and all Heteroptera were divided by him (Singh-Pruthi 1925:237) in respective two groups: «fan>- 
ilies with Rcduviid type of genitalia» (without a vesica) and «familics with I'entatomjd type of 
genitalia» (with a vesica). Singh-Pruthi (1925) indicated that the vesica of Miridae differs from that 
in pentatomomorphan families, and that the Miridae are undoubtedly related to cimicomorphan 
families (Tmgidue, Reduviidac.etc.). 

Kullenberg (1941, 1947) described in detail the male and female genitalia and copulation in 

common Swedish species of Miridae and Nabidae. His study, though extremely careful and contain¬ 
ing many important conclusions, does not discuss the higher classification of Miridae. The sub¬ 
families examined by him were the same as in Singh-Pruthi‘s study. Kullenberg correctly noted that 
in Bryocorini {Bryocoris and Monalocoris examined) the vesica is absent, but in Dicyphini it is 
present. 

Carvalho & Lesion (1952) stated that «there appear to be four main types of aedeagus ir. the 
family, Deraeocorimne (common to Cylapinae also), Bryocorinine, Phylinine (common to Orthoty- 
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litioe also) and Mirtnine». They did not indicate any characters of these types, and our study does 
not support this classification. 

Dupuis (1955) published uu extensive review of information on the genitalia of Heteroptera. He 
followed (Dupuis 1955:200-201) Singh-Pmthi in dividing Mindac into two principal groups based 
on the absence or presence of vesica. In the first group he placed Bryocorinae and Dicyphinae 
(now both united in Uryoconnae). He indicated that further subdivisions, already suggested by 
Wagner {1952), can be made in the group with a vesica, bused on the degree of its sclcrotr/ation 
(«rype M:nnae»> and tftype Phyhnae»). 

Some examples of the use of the aedeagus strucrure for distinguishing closely related species of 
Mindac cun be noted indie 20'$ and 30’s (e. g., Knight 1923). E. Wagner was the first author who 
widely used the structure of the aedeagus for separation of related species and in some cases for 
delimitation of genera and suptagoueric taxo. Wagner (1952) distinguished two types of structure 
of aedeagus (Mirinae and Phylinae types) to which he later (Wagner 1955) added a third one 
(Orlhotylinae type). Wagner did not recognize mi rids without vesica as a .separate group and 
included them in the «Mirinae type» (sec c. g., Wagner & Weber 1964: 14: «Ue type Mirinae se 
trouve chez Ics Mirinae. les Deraeocorinae, les Cylapinac, ks Dicyphinae, les Bryocorinae, les 
Halticini et mdme chez les Isomeiopidae»). 

Kelton (1955,1959) used the male genitalia for subdivision of \hcLygus Hahn. 1833 complex into 
genera and subgenera and published a richly illustrated review of the male genitalia in many genera 
of Holarctic Miridae. fie used the term vesica for various structures inside the theca: the true vesica, 
combination of vesica and conjunctiva, and undivided endosoma. 

In the second half of the XXth century, examination and illustration of aedcagi became an 
integral part of practically all taxonomic publications on Miridae. Numerous figures of aedeagi 
(mostly of vcsicae or their sclerolized appendages) were published by A. Carapezza, i. C. M. 
Carvalho, T. J. Henry, M. V Josifov, L. A. Kelton, I. M. Kerzhner, H.H. Knight, R. fi. I.innavuori, T. 
R. Odh-.ambo, J. Ribes, J. C. Schaft'ner, R. T. Schuh, M. D. Schwartz, G. Seidcnstiicker, G. M. Stone- 
dahl, L. Tamar.ini, E. Wagner, T. Yasunaga, L. Y. Zheng, andmany other authors. 

Since the second half of the XfXth century (Thomson 1871, Reuter 1875.1910, Carvalho 1952, 
Schuh [976) the subfamily classification of Miridae is based mainly on the structure of pretarsus 
combined with some other external characters (presence or absence of pronotal collar, venation of 
membrane, etc.). In the last decades, the structure of aedeagus w as used to refine the systematic 
position of many genera and some tribes (e. g., Fhlophorini), but in groups not having a true vesica 
the structure of aedeagus was usually misinterpreted and neglected in discussions on phylogenv 
and classification. 


MATERIAL AND METHODS 

Tin* sliiily is bawd i»n examination of a limited number of genera representing nil subfamilies, except for 
Psalloptnuc und Pa I mi cor mac Dry specitncus from tlic collection of the Zoological Institute. Si Petersburg, 
including some copulating pairs, were used Some specimens of Cylapinac were received from Dr R 1’ Schuh 
The methods of extracting the vesica in Dcraccconnac (except for Tcrmatopliylim). Mirinae, and I’hylmac arc 
wall known l«i taxonomists and described m many monographs .and special publications (c. g . Clayton 1989). In 
these three groups lo which moil of ilia Holarctic minds belong. Hie conjunctiva connecting the vosica with the 
theca and in Phylinae also the basal part ol Iho Ihcca arc membranous, very thin, easily ruptured in process of 
extraction of vesica from rheca (or from its apical parr) and mostly even not noticed. From itrolher hand, the 
proximal part of ductus sctnwis m these groups is short and stone, and not ruptured when the theca (or its 
seicroliZCtl (ipiesl pari) and phallohasii arc pulled with puis in opposite directions. The selcroti/Cd vesica of 
Ptiylirur is noii-mtlaliiblc. The membranous veuen of DeracoeormiH! and Minn no should he heated in iolulion of 
KUH or NaOH and then placed m dislilleu walci for inllulion. because of differences in osmotic pressure, ihe 
membranous sacs become mfUfcd 



Figs I -IS A<aicagi of Miriiiac I - Psallus ambt'guus Fallen, schematics! representation ol the male genital 
segment with aedcagw in repose (after KuIJinocrg, 1947); 2 4 - aedcagus in repose (led) and erected (right), 
schcrnsttcaJly {2 nol having vesica; 3 - with vesica of Mirmac type; 4 - with vesica of Phylinac type), 5-6 
anchoring elements of vesica in repose (led) and in erected aedcagus (right), schematically (5 - some Pilophormi, 
c. g.. Pilophorm Hahn; 6 - some Phylini, c. g, Plugiognulhm FicbCr). 




In FuJvum. Dicyphin: and those itccntolarsini which have a vesica, ihc extraction of the vesica from the theca 
is more difficult because the sott-wallcd and long proximal part of the ductus semmis is easily ruptured and the 
conjunctiva is thicker than in Mmnac and Deracoconnac, in addition, the specimens, and (heir genitalia, arc very 
small Sometimes it u. possible at Icusl partially to pull out the vesica after treatment in KOH 01 NaOH wiih 
accurate mam pula I tons using miClopms Another possibility is to separate the theca from Ihc phallobasc. and 
using pm,, tear the rhcca away perl by pan. when most of it tom away, it is necessary to move the conjunctiva {and 
remainder of the ihcca) towards the phallobasc. as a result of this operation, the vesica becomes free and can be 
inflated as in Mmnac In the Orthocylmi, the sclcrotizcd elements important for species identification arc placed 
on Ihc proximal part of coniunctivA, around the «simple» vesica After separation of the theca from the 
phallobasc, if is nocessury, tiding accurately with puis, to tear away the theca with the distal parts of the thin 
transparent conjunctiva, then the vesica and surrounding sclcrotizcd processes can be illustrated In some species 
with a weakly sclcTonzcd theca, the sclcrotizcd processes can be drawn as they arc seen through the transparent 
theca 

In the groups Hot .having a vesica, Ihc methods of examination and illustration of the aedeagus may be different, 
similar to those used for examination of the acdcagi of Nabidae In repose, the long ductus scminis and the 
membranous endosoma arc usually bent, coikd and folded within the theca and difficult to sec and illustrate even 
when the theca is more or less transparent After separation of the theca from the phallobasc, sometimes it is 
necessary to bresk off ibe proximal pan of the theca covering she internal sclcrotizcd elements In some species 
it is possible to pull out most of the inner pan of the aedeagus through a longitudinal slit of the theca (Fig 19) 
Succcsmvc treatment with solution of KOH nr NaOH and water helps to inflate the membranous folds The 
aedeagus should he drawn with sclcrotizcd elements and other armament inside In some works (especially on 
Hslticmi), Ihc sclcrotizcd elements of aedeagus arc extracted and drawn separately, but in that ease the informa¬ 
tion on diem position on the endosoma is lost 

The following abbreviations arc used in the figures app, sclcrotizcd appendage, c, conjunctiva, c p. capitate 
process, d s. ductus seminrs, cs, endosoma. p g s, internal process of genital segment, phb. phallobasc, s g. 
secondary gorvoporc, sp. spicula. ih. theca, th m, theca mouth, v. vesica All scale bars equal 0 05 mm 

Terminology 

The terminology of acdcagal structures is confused by the use of numerous synonyms and misuses A brief explana¬ 
tion of the terms used in this work is given below' 

Aedeagus (penis, phallus) is the organ for sperm intromission From its origin, it is a two-walled lube-like 
projection of the membranous inicrscgrocnral diaphragms between abdominal segments IX and X around the 
opening (primary gonoporc) of :hc mesodermal ductus cjaculatonus The term phallus is often used in the 
literature for the aedeagus plus the phallobasc 

Phallobasc (basal plates in Singh-Prurti 1925. basal articulatory apparatus in Schub & Slater 1995) is formed 
by two plates surrounding Ihc base of aedeagus They form a horseshoe-shaped swelling of the diaphragma with 
lateral arms connected by a bridge With a few exceptions (eg, Mecommopsis Ker/hner, 1979 in the Orthotylim). 
the phallobasc is symmetrical Its dorsolateral corners arc prolonged into two mushroom-like capitate processes 
(reduced in Bryoccnm) Protractor and retractor muscles arc fastened both to the phallobasc and to (he capitate 
processes {for derails, sec Kullcnbcrg 1947) When ihc male genitalia arc dissected, the thin intcrscgmcnlal 
membrane around phallobasc is ruptured and the phallobasc is separated together with the aedeagus 

Theca (phaUolhccs, phailosoma) is Ihc external part of the aedeagus viewed in repose It is more or less tubc- 
likc. usually elongate and narrowing distati. with apex usually sticking out from the opening ot the genital segment 
in repose, with a sin like, round or oval apical or suhapical opening Usually the theca is moderately sclcrotizcd, 
sometimes it is provided with one or few' projections, teeth, or keels in the area adjacent to the opening In some 
groups the them has areas of weakeT selerolizclion at Ac base or on t!ic ventral side (on the peculiar structure of 
the ihcca m Phylinac see below) During copulation, the apex of the theca is placed opposite the female vulva 
(entrance in the bursa oopulainx) Or inserted into it 

Hndnsoina is the internal (in repose) part of aedeagus between the opening of the thec3 and Ac secondary 
gor.eporc It is mure or less tube-like. membranous, sometimes with sclcrotizcd structures on Ac inner side In 
minds without a vesica. Ihc endosoma is everted from Ac theca during Ac copulation and inserted into the bursa 
copul air ix (vagina) of the female When mentioning proximal and distal parts of the endosoma. we hove in mind 
their position in repose 

In most minds, rhe endosoma is subdivided into two parts the outer (coniunctiva) and the inner (vesica) The 
conjunctiva in all groups, except OnhMylinac (and one genus of Mmnac), is devoid of sclcrotizcd structures It is 
cvcrstMc ami connects iho theca with the vesica Tlic vesica is formed by the proximal pari of the endosoma which 
envelopes Ihc distal section of (lie ductus semmis and is fused with it at (lie base of this section During copulation, 
the vesica :s not everted It is either membranous or (in Phylinac) nearly entirely sclcrotizcd 
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fXceus semims is a rube mude of aedcagus for transfer of ihe sperm. Its inner wall, at least m some area,, is 
straightened willi sclcrobzod rings (see Kullcnbeig. 1947 394. figs 24 26. fer details) The dista! end of the 
ductus svnuots pusses directly imo the endosoma w the minds without a vesica. In the minds wub a vesica, the distal 
pan of ductus scmmis is ir.stdc of vesica 

Primary gonopore is an opening (foramen) in the intcrscgnicntal diaphragma about m rhe eentTC of the 
pha11oba.se Through this opening the mesodermal ductus ciaculatorius. bringing the sperm from the tcslos. is 
Connected with IliC ectodermal ductus scminix lying inside of aedcagus. 

Secondary gonopore is tin opening at the distal end of ductus semi ms through which the sperm i> ejaculated info 
Ihe female Usually it is surrounded by a ring with characteristic sculpture. 

RESULTS 

Structure of the aedeagusin various groups of Miridae 

1. Isometopinae (Isometopus kaznakovi Kiritshenko, 1939 examined; see also Akingbohungbc 
1996). Figs 7. 8. Capitate processes weakly developed. Theca weakly sclerofczed. Vesica absent. 
Ductus seminis partly sclerotized and without rings in its distal part; secondary gonopnre without 
especial structures. Endosoma without sclerotized structures. 

2. Cylapinae. Of the three tribes distinguished by Carvalho (1952). Bothriomirini were not exam¬ 
ined. 

2.1. Cylapini (Cylapus ruftceps Bergroth, 1922 and C. citus Bergroth, 1922 examined). Figs 9,10. 
Theca weakly sc:eroti7ed. except its dorso-proximai area. Vesica absent Ductus seraims not sclero¬ 
tized. flexible; secondary gonopore distinct, with characteristic sculpture, Endosoma on inner side 
with lour sclerotized processes covered apically with small denticles. 

2.2. Fulviini (bulviusSl&\, 1862, Punctifiilvius Schmitz, 1978 and Rhinocyiapidtus?<ypp\\iS. 1915 
examined; a similar structure ofaedcagus is described for other genera, e. g., Car\>aIhofuhius 
Stonedahl et Kovac, 1995, see Stonedahl & Kovac 1995), Figs 11-14. Theca moderately sclerotized. 
Vesica present. The part of ductus seminis lying outside the vesica relatively long. Conjunctiva 
devoid ofscJerorized structures but less thin compared to that ofDeraeocorinae or Mjrir.ce. Vesjca 
of Mirinae type, with inflatable membranous lobes and sometimes with sclerotizcd armament. In 
Fufvius and Purtclifulvius (Figs 11-13), ductus seminis within the vesica not sclerotized, with rings, 
secondary gonopore less distinct than in Mirinae and Deraeocorinae. In Rhinocylapidius (Fig. 14), 
ductus semmis within the vesica sclerotized, spine-like, secondary gonopore invisible. In all exam¬ 
ined genera, ductus seminis not forming a reservoir at base of vesica. 

3. Bryocorinac. Representatives of all tribes were examined. 

3.1. Bryocorini (Bryocom Fallen, 1829 andWowa/ocomDahlbom. 1851 examined). Figs 15-17. 
Capitate processes reduced. Theca weakly sclerotized. Vesica absent. Proximal third of ductus 
seminis with rings, strongly swollen and sclerotized at base, but becoming narrower and less sclero 
rizci! djsfad. Distal two-thirds of ductus seminis placed at an angle to the proximal third, sclerotized 
(except, at least partly, the ventral side), reaching in repose the apex of theca. Endosoma devoid of 
sclerotized structures. 

3.2. Monaloniim (Dimin Kcr/hncr, 1988 and Monalonion Hcrrich-Schaeffer, 1850 examined) and 
Odoniellmi (Odoniella Haglund, 1895 examined). Fig. 18. Theca sclerotized at dorsal side only. 
Ductus seminis long, coiled, with rings. Vesica absent. Endosoma with sclerotized armament. 


b»£i II |7 Acdcagi of Fulviini (I I 14) and Bryucorini (15 17). 11 — 13 Puirchjulvius kenhnert Submit* (I I 

aedcagus in repose, lateral view: 12 - aedcagus in repose with theca separated from phallobasc. 13 apex of 
erected aedcagus); 14 - Rhinocylapidius sp. (Malaya), erected aedcagus. dorsal view; 25-17 - Bryocom oundis 
Fallen (15 xcdcapn in repose, lateral view; 16 - aedcagus in repose, ventral view; 17 - erected aedcagus, !a:cral 
view, ufler Kulkmbcrg !947). 
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3.3. liccnrorarsjm (JO genera examined). Jngs 19-29 The structure of acdsagus is variable. In Sine 
via Kcr/hner, 1988 (Fig. 19) and Michailocoris Slys, 1985 the endosoma is not subdivided into a 
conjunctiva and vesica, has sclerotized armament, and IhcstnictureoFacdeagus is similar to that of 
Monaloniini and Odnnicllini. In Pycnoderes Gufrin-Mencville, 1857 (Figs 20,21) andSixeonoius 
Reuter, 1876, the genital segment is provided, on inner ventral side, with two internal processes 
supporting the aecJeagiis; theca weakly sclcrotizcd; endosoma not subdivided into conjunctiva 
and vesica, small, without sclcrotizcd armament; secondary gonoporedistinct, with characteristic 
sculpture. In Parafurius Carvalho ct China, 1951 Jleterocoris Gu6rin-M6neville, 1857 (Fig. 29), 
liurycipUia Reuter,! 905 (Fig. 27), Neel la Reuter. 1908 (Fig. 28). Eccruoiursus Stal, 1860 (Figs 21- 
23) and Cyrtocapsus Reuter, 1876 (Figs 24 26), the vesica is uniquely developed; live distal portion 
of the ductus seminis is strongly sclerotized, usually spine-like and reaching the apex of the theca in 
repose; apparently, the membranous part of vesica is partly fused with the distal portion of ductus 
seminis and partly (except Cyriocapsus) forming a membranous lobe; conjunctiva thin and without 
armament. Conjunctiva is apparently connected to the middle part of the sclerotized portion of 
ductus seminis in flccritotarsus, and near to its base in other genera; in Cyriocapsus, the membra¬ 
nous lobe is absent and the vesical membrane apparently entirely fused with the sclerotized part of 
ductus seminis. The opening of the secondary gonopore in the above genera is apical and very' 
small. The proximal, membranous part of duenis semmis is placed in a weakly sclerotized sac-like 
projection of the theca which is probably rumpled during the copulation; this projection is especial¬ 
ly large in Cyriocapsus. 

3.4. Dicyphim (Dicyphus Fieber, 1858, Cyrtopeliis Ficber, 1860,A'ex/dwcom Kirkaldy, 1902 and 
Macrohphus Fieber, 1858 examined). Figs 30-36. Theca sclerotized dorsally and membranous 
venrrally. Vesica present (but see below on Cyrtopeltis geniculata Fieber. 1861), with inflatable 
folded lobes and sometimes with sclerotized armament. Ductus seminis outside the vesica weakly 
sclerotized, long, with rings. Kullenberg (1947) stated that in Dicvphus the secondary gonopore is 
placed between arms of the horseshoe-shaped sclente at base of vesica, but we observed a hardly 
visible continuation of ductus seminis, with very thin walls, reaching to about the middle of the 
non-erected vesica and sometimes terminating with an indistinct ring of minute transparent tuber¬ 
cles on the surrounding vesical lobes. In Cyrtopeliis, there is a small movable sclente at the distal 
end of ductus seminis. It seems that in C. rufobrunnea Ixc et Kcrzhner. 1995 there is a true vesica 
fastened to this sclente, but in C. geniculata the non-eversible central lobe covered with minute 
teeth seems to be not a true vesica, but one of the membranous lobes of endosoma. The ductus 
seminis in both species opens at the above-mentioned sclerite. Nesidiocoris and Macrotophus 
have a vesica but die sclerite at its base is absent. In Nesidiocorls , ductus seminis inside of vesica 
distinct, with rings, its distal portion sclerotized. \n Macrotophus, ductus seminis inside of vesica 
hardly visible. 

4 Orthotylinae. Of the three tribes included in this subfamily, Nichomachir.i are not examined by us. 
4 1. Haitian! (tlalricus Hahn, 1832, 1-abops Burmcister. 1835. Sfrongyfocoris Blanchard, 1840, 
Myrmecopkyas Fieber, 1870 and Orthocephalus Fieber, 1858 examined). Figs 37 39. Theca moder¬ 
ately (in Hahicus strongly) sclerotized, with less sclerotized ventro-proximal part: opening ofrheca 
apical, slit-like in repose. Vesica absent. Ductus seminis divided into long, flexible proximal part of 


Hjfs IK-23 Acdcagi of Momilomini (18) and Eccntolarsini {19-23) IK Dtmta mvxsptrlaUi Kcrzhner, aedca- 
gus with theca partly detached and endosoma taken oul through a vcniraJ slit (alter Kcrzhner 1988). 19 Sun via 
tucnior Kerchncr, acdcagus with theca ruptured in proximal pan, lateral view (3t!cr Kcrzhner 1988); 2i* 21 - 
Pycmuh'ra sp (20 - apex of genital segment with dorsal side removed and acdcagus in repose, dorsal view. 21 - 
precedes of nomiiil segment and acdcagus in repirse, ventral view), 22 23 - gei/ilota/sui sp. (22 - acdcagus in 
repose, dorsnl view: 23 acdcagus wiih theca separated from pluillobase) 
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usual structure and shorter, sclerotized distal portion bearing the secondary gonopore in latero 
apieal position; margin of secondary gonopore with characteristic sculpture. Endosoma with vari¬ 
ous sclerotized structures (spiculae, spines, fields of scleroti/ed tubercles, etc.) which are often 
placed in eversible membranous sacs. 

4.2. Orthorylini (Onhatylus Fieber, 1858, Hlepharidopierus Kolcnati, 1845, CyUccoris Hahn, 1834 
and Heterocordylus Fieber, 1858 examined). Figs 40,41. Theca moderately sclerotizcd, with a large 
oval opening, either apical or dorso-subapical, in the latter case the conjunctiva is connected with 
the theca far from its apex, at the level of the proximal margin of the opening. Orthotylini have a 
«sixr.ple» vesica. It is formed by the sclerotized distal portion of ductus seminis surrounded by a thin 
membranous proximal portion of endosoma. Secondary gonopore ventro-subapical The mem¬ 
brane of vesica without sclerotized or inflatable appendages. The remaining pur*, of the endosoma, 
the membranous conjunctiva, is not very thin. The part of the conjunctiva adjacent to the vesica 
usually with long sclerotized processes connected at base, variously branched and often tootlied at 
margins. In inflated aedeagus, some of these processes occupy a perpendicular position to vesica, 
apparently acting os an anchor in the bursa copulatrix of the female. However, in some Orthotylini 
{Hlepharidopierus. some species of Orlhotylus) these processes are small and not branched, and in 
some (Ceratocapsus Reuter, 1876) they arc lacking (Kelton 1959). 

5. Phylinae (many genera examined). Figs 42-44. Theca with proximal part membranous, with very 
thin walls; its distal par. strongly sclerotizcd, in form of a curved conus immovably connected at 
base w ith the ventral wall of the male genital segment, with a slit-like latero-apical opening. Con¬ 
junctiva very thin, without armament. Vesica long, strongly .sclerotized, usually C-form or S-form, 
formed by a sclerotized gutter covered by a membranous wall. However, in Pilophorim and some 
genera of Phylini the mam par. of vesica is round in cross-section and entirely sclerotized. The part 
of ductus seminis lying outside of vesica is solid and short; the part running inside of vesica is thm- 
waJJed and difficult to observe. Secondary gonopore placed in the apical third of vesica, sometimes 
apically, often surrounded by a ring with characteristic sculpture. Its opening is very small in many 
Pilophorim. 

6. Deraeocormae. Representatives of two tribes (Satumiomirini and Surinamellini) were no*, exam¬ 
ined, butjudging from the published figures their aedeagi are similar to those of most Deraeocori- 
nae. 

6.1. Tennatophylini (< Argyrotelaenus Reuter et Poppius, 1912, Termatophylum Reuter, 1884 and 
Kundakimuka Cassis, 1 995 examined; for other genera see Cassis 1995). Figs 45-47. Structure of 
aedeagus strongly different from that of other Deraeocormae. Theca weakly sclerotized, but with a 
sclerolized dorso-prox-mal stripe prolonged distad along lateral margins. Vesica absent. Ductus 
seminis long, coiled, with distinct rings on inner wall. Secondary gonopore hardly visible, with two 
small sclerr.es. Endosoma voluminous, folded, with fields of sclerotized microstructures and sclero¬ 
tizcd appendages. Judging from the work of Cassis (1995), the endosoma of Termatophyhdea 
Reuter ct Poppius, 1912 is aberrant, «with a sclerotized process, directly connected to the termina¬ 
tion of the ductus seminis, and almost reaching apex of vesica [i. e. distal margin of endosoma -/. K. 
& F }», without sclcr.tcs or fields of spines. 

6.2. Deraeocorin; ( Alloeolonius Fieber, 1858 mdDcracocoris Kirschbaum, 1856 examined). Clivin 
ematini {Hoihynnrus Fieber, 1864 examined) and Hyaliodini (Hyahodes Reuter. 1876 and Slelhoc- 
onus Flor, 1861 examined). Fig. 48. These tribes have aedeaga! structure resembling that of Minn ae. 
Theca more or less uniformly sclerotizcd, narrowed to apex. Vesica as in Mirinac, with inflatable 


figs 24-27. Acdcugi of Bccnlolmini. 24-26 Cyrtocapxus sp (24 apex of genital sogmcni wills aedeagus in 
repose, dorsal view: 25 - processes of genual segment and aedeagus in repose, ventral view; 26 - micagws wilh 
theca mpiurcd m distal third), 27 Eurycipuia clara Distant, erected aedeagus 
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membranous iobcs and sometimes with scleroiized appendages, but ductus seminis moderately 
sclerotized, without reservoir, and secondary gonopore less distinct than in Mirinae. Conjunctiva 
very thin. 

7. Mirinae (many genera of various tribes examined). Figs 49-50. Theca more or less uniformly 
sclerotized, narrowed towards apex, with a subapical or apical slit-Iikc opening. Vesica with several 
inflatable membranous lobes, often with one nr several sclerotized appendages, particularly with 
long and thin processes termed spiculae, sometimes with combs or fields of teeth. The section of 
ductus seminis outside the vesica relatively shoTt, flexible, with sclerotized rings, the section inside 
the vesica markedly sclerotized and often with a widened area (reservoir). Secondary gonopore 
distinct, lip-like. Conjunctiva veiy thin and without armament, except for Capsus Fabrieius, 1803 



Figs 2ft—20. Afdcagi of Eccritotarsini. 28 - \eelia expionata Carvalho, moderately erected acdcagus, lateral view; 
29 — /feteracoris cyuneu* Knight, vsscA 

Figs 30 32. Acdcagi ol Cheyphini 30 Dtcyphus rmiru Wolff, erected aodcagus with thee.' and pan of conjunc¬ 
tiva removed. 31-0. cons.nctus Uohcman, erected aeticagus; 32 Cyrtopeltiz geniculalu Ficber, erected ucdcogus. 
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(Fig 50) in which conjunctiva hears in the area adjacent to vesica a long curved spicula with base 
embedded m a membranous sac 

Summarizing the above review we may accept the following categorization of the aedeagus 
structure 

A Aedeagus without vesica Isometopmae, Cylapim, many Bryocorinae, Teimatophylun, Lialti- 
cim 

B Aedeagus with vesica 

BI Vesica ofOrthotylmi type (without inflatable lobes and sclerotized armament, the latter placed 
on conjunctiva) Orthotylini 

B2 Vesica of Phylinae type (strongly sclerotized) Phylmae 

R3 Vesica of Mmnae typefwith inflatable membranous lobes) Fulvimi, Dicyphini, Deraenconnae 
(except Termatophylmi), Minnac 

Some genera of Ecenlotarxmi have a vesica of especial type sharing certain peculiarities with the 
subtypes B2 and B3 

Fuucliimingand evolution of aedeagu.v 

It is obvious that absence of vesica is a plesiomorphic character in the family, as it is shared by all 
Heteroptera, except Penlalomomorpha and I-eptopodomorpna The functioning of the aedeagus in 
most minds not having a vesica is more or less similar (Fig 2) At the beginning of copulation, by 
contraction of protractor muscles and probably also under pressure of body liquids, the aedeagus 
is shifted distally and the apex of theca is placed near the vulva of the female or inserted into the 
vulva Through thin channels in the mlerscgmental membrane outside of the primary gonopore, 
the body liquids percolate m the aedeagus, under their pressure, the endosoina is everted from the 
theca, as a finger of a glove, and inserted into the bursa copulatnx of the female The internal 
Sclerotized structures, when present, become external, contacting the walls of the bursa copulatnx, 
anchoring the aedeagus and stimulating the female The long elastic ductus semims is strongly 
lengthened and the secondary' gonopore, through which the spenna is ejaculaied, occupies a 
mostly apical or subapical position in the inflated aedeagus After copulation, the aedeagus is 
shifted by retractor muscles into a more proximal position, the pressure of body liquids decreases, 
and the tension of the clastic ductus semims draws the endosoma in the theca The process of 
«packing» the ductus semims and endosoma into the theca is not well understood, apparently the 
parameres arc of sonic help in this process It is a long and complex procedure, especially in species 
with richly sclerotized armament of the endosoma 

Sclerotization of the distal portion of ductus semims is apparently the First step towards fornia- 
non of the vesica in f-ccntotarsim and Orthotylini 

In Bryoconm, the long sclerotized portion of ductus semims reaches the apex of theca in repose, 
and endosoma lacks scleror.zed structures, but no vesica is formed The firm distal portion of ductus 
semims greatly simplifies its evagmation and invagination during copulation (Fig ] 7), but does not 
provide anchoring and specific stimulation m the bursa copulatnx of the female According to 
observations by Kullenbeig (1947), copulation in Bryoconm can be easily mierruptured and its 
duration is short The insertion of the aedeagus is simplified in the Biyocorim by the shifting of the 
opening of the male genital segment to a caudal and even partly ventral position and by the 
copulatcry position (ventral sides of male and female abdomen are placed nearly opposite to each 
other) 


Figs 33 36 Acdvagi of Dioyplum 33 Cyrtopelhs genuula/a Kicbcr, aedeagus vnih theca Scpaiatcd from 
pJi.'illobavc 14 C ru/obrsinufu I« ct Kcrtbocr. mflalcil vosicn 35 i\,-siJtnnoriy lertut.t Renter, creeled 
ic-ka^us wild llicca separated Iran phallobasc, 36 Mucrolophus rubi Wood rone, vesica 
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Figs 37-41. Aedoagi of Hallicini (37-39) and Onhotylini (40-41). 37 Slrongylocoris SeucocrphaSus Lir.nacos, 
acdcagus with most of Ihcca removed. 38 Myrmecophyts ntgripes Reuter, erected acdcagus, lateral view; 39 - 
Anapus burmeisteri Tallin, erected acdcagus, ventral view; 40-41 - Orthatylus marglnalls Reuter (40 apex of 
erected acdcagus, lateral view; 41 - area adjacent to vesica in erected acdcagus). 
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Fi42-47 Acdcagi of Pilophorim (42), Phylim (43—44) and Tcrtratcphyhm (45-47) 42, Ptfnpkorus pseudo,•>- 
crplex us Josifov, wci«ca (after Kcvr.hncr 19R8), 41-44 - Phallus stuckelbvrzi Kerchncr (after Kcr?!mcc 198ft) (41 
vesica 44 Rcli<ot)/cd apical pari of Ihcca), 45 46 - Argyrnlclaenus rlcxuns Reuter el Popping (4S - aalcaRos 
Hi repose, lateral view 4<> ncdeagus with distal pari of theca separated from phallobasc and its prOMiual par*, 
removed), 47 - lermaiophylum insigne Reuter, acdcagus with distal part of theca scparaicd from pha.lobasc and 
its proximal part removed 
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The aedeagus of some Eccntotarsini may be considered as a farther development of the struc¬ 
ture observed in the Bryocorini: the membranous proximal part of the endosoma surrounds rhe long 
sclcrolizcd distal portion of the ductus seminis and fuses with it, either partly (in which ease an 
inflatable membranous lobe is formed) or completely (Cyrtocapsus). forming a firm and non-cver- 
siblc vesica functioning in a way more or less similar to that of Phylini. 

In llalticini, the small distal portion of the ductus seminis is sclerotized. but the endosoma is 
provided with various types of armament and retains its functions. In the expanded aedeagus, the 
secondary gonopore usually occupies a ventral position and is far surpassed by an everted sac of 
the membranous endosoma. The saddle-like apex of ihe seleroti/ed ductus seminis and various 
projections proxmiad of the secondary gonopore found in some representatives (Labops, Strong- 
ySocohs) are apparently adaptations to prevent pressing of the secondary gonopore to the wall of 
the bursa copulatrix and closing off the opening of the ductus seminis. The coupling of Halticini 
during the copulation is firm, as exemplified by relatively regular presence of copulating pairs in dry 
collections. 

Hie aedeagus of Orthotylini may originate from that of l lalticini with which it shares the v entral 
position of secondary gonopore in the everted aedeagus, hut in Orthotylini the distal portion of 
ductus seminis is enveloped by the membranous proximal portion of endosoma forming a very 
simple vesica devoid of inflatable lobes or selerotized armament. When ihe conjunctiva is evened 
during copulation, some of its blanching sclciotized processes occupy ji perpendicular position 
and anchor the aedeagus in the bursa copulatrix. 

It may be suspected that the aedeagus of Phylinae originates from the type found in the Orthot- 
yliui as a result of sclerotization of the vesica, reduction of sclerottzed structures on the conjuncti¬ 
va, memhranization of the most part of the theca ar.d immovable connection of its strongly sclero- 
lized apical part with the wall of the male genital segment. During the copulation (Fig. 3), the 
phallobase is shifted caudad, the membranous proximal pan of rbc theca is rumpled and the vesica 
is nearly entirely extended through the immovable distal part of The theca. From the point of view 
of functioning, the aedeagus of Phylinae is the most perfect, as the pulling out and in of a firm 
inlrumittent organ is simpler than eversion and inversion of u membranous one. 

Anchoring of the Phylinae aedeagus in the bursa copulatrix of the female is carried out already 
by the C- orS-form vesica. In some genera, especially in the Hallodapini, the form of vesica is even 
: 1101 c complex, with numerous bends. Many Pilophorini have about in the middle of vesica a 
process, sometimes branched; the base of this process is formed by a thin membrane: during the 
copulation, under pressure of liquids inside of the vesica, the membranous base becomes more fmn 
and the process occupies a position more or less perpendicular to the main pan of the vesica. Thus 
promoting the anchoring (Fig. 5). Many Phylini (e.g., Pfagiognaihus Ficbcr, 1858) have 2 or 3 
curved apical processes connected by membranous stripes and occupying parallel position in 
repose; during copulation under pressure of liquids within the vesica the apical processes are 
turned aad form a true anchor with 2 or 3 branches (Fig. 6). 

Ihe aedeagus of the Mirinae type is characterized by a vesica with membranous lobes. During 
copulation (F:g. 4), under pressure of body liquids within the aedeagus, the conjunctiva is partly 
everted (bit* usually not wholly exposed), the vesica is expanded from the theca, and under pres¬ 
sure of liquids percolating through small openings inside the vesica its membranous lobes become 
inflated. With the decrease of liquid pressure after copulation, the lobes become flattened and The 
vesica is drawn inside the theca. Of the four groups having a vesica of the Mirinae type. Deiaco- 
coiiime (except Termatophylini) and Mirinae arc undoubtedly related, but b'ulviini and Dicyphini 
are not. It is clear that aedeagus of Mirinae type (Eecrilotarsini can be also referred to Ibis type) 
originated in the Mindae independently several times 
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DISCUSSION 


In the main, the structure of the aedeagus agrees with Ihe subfamily and tribal classification of 
Miridae accepted currently. However, there are several groups the rank and position of which 
deserve funher study. Wc refrain here from taxonomic changes, because 'hey should be based on 
examination of ninny characters and more representative material. 

Kulviini Uhler, 1886. Subfamily status was suggested by Schmit7.& §tys(1973). Thcirconclusion 
is supported by the fact that Fulviini, unlike Cylapini, have an advanced type of aedeagus with a 
vesica of Mirjnae type. 

Eccrilotarsini Berg, 1883. By the structure of aedeagus, this tribe can be subdivided at least in 
two groups. As many genera remain not examined, it is difficult to say whether this variability is 
evidence for polyphyly of the tribe or nor. 

Dicyphiui Reuter, 1883 Schuh (1976,1995) included Monaloniini andOdoniellim in Dieyphini as 
subinbes. However, Dieyphini, unlike two other tribes, have an advanced type of aedeagus. 

Tcrmatophybni Reuter. 1884. This small group was originally described as a subfamily of An- 
thocoridae with which it shares the porrect head, then for some time considered as a separate family, 
and finally transferred to Miridae as a subfamily (China & Myers 1929) and placed as a tribe in 
Deraeocorinae (Carvalho 1952}. Nevertheless, some authors (e.g. Wagner 1974a: 29, footnote, 
Linnavuori 1975) quite recently have accepted family or subfamily rank for this group. The place¬ 
ment in Deraeocorinae was mostly based on similar structure of pretarsus (hair-like parempodia and 
presence of a tooth at base of claws) and presence of pronotai collar. However, these characters are 
not decisive because they occur in various groups of Miridae. In terms of the structure of the 
aedeagus, Tennatophylini differ from all other Deraeocorinae, and they are much more primitive. 

Haitian! A.Costa, 1853. Singh-Pruthi (1925) and Kelton (1959} considered that Halticini have a 
vesica. Wagner (3974b) accepted for them subfamily rank stating that Halticinae have a vesica of 
Minnae, not of Ortholylinae type. He was followed in giving HaJticiru a subfamily rank by some 
other European authors, including the firs; author of this paper. Actually, Halticini, in contrast to 



Figs 48 “'ll Acitcagi of Dcracocorin; (48) und Minns (44). 48 Dtnjcocorts strtmts Douglas c4 Scott, aedetigus 
wills removed Ihcen. 49 - Apolygus svbpulthdlus Kcrzhncr. mflaicd vesica 'alter Kcrzhncr 1988). 50 - Capsus 
ala Linracus. crccccd acdc3gus {after Sjngh-J’rjihi 1925} 
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Orthotylini, have no vesica, though the structure of their aedeagus may be considered as an initial 
step for die formation of an aedeagus of Orthotylini type Another peculiarity of Halticim is the 
absence of K-structures characteristic for the female genitalia of Orthotylini (Slater 1950) The 
above facts show that relationships between the two trilies and the rank ofHatticuu deserve further 
study 
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BOOK REVIEW 

MARGUUS L At SCHWARZ K V Five Kingdom*. An illustrated Guide to the Phyla or life on Earth. 
Third Edition New York W IT Freeman and Co , 1997 XX * 520 pages Formal 230x232 mm Soft covet 
Pr.ee Lag 25 95 ISDN 0-7167-3027-8 

First author is Distinguished University Professor at the University of Massachusetts {Amherst) - she is the author 
and co-author of numerous monographs Handbook of Protoctista (1990), Origins of Sex (1991). Illus¬ 
trated Glossary Of Protnrtista (1992), Symbiosis in Cell Evolution (1991). The Illustrated Five King¬ 
dom* (1994) Second anil tor tenches in the biology department ait the University of Massachusetts (Boston), she 
is a professional photographer of natural history Earlier editions (1982. 1988) have been praised as tares! ol 
intclccuial treasures a terse visual index to (he living library a sampler of life In addition, translations tnlo 
Spanish, Japanese and German appeared m print As emphasized in the foreword by S J Gould (Museum of 
Comparative Zoology, Harvard University), some investigators dismiss taxonomies and their revisions as mere 
exercises in abstract ordering Still, classifications express most fin via mental concepts about the objects of our 
universe, mid also record degree and amount of life s diversity and complexity In the preface, the authors 
characterize their book as an illustrated guide to the diversity of life on Earth and u comprehensive reference to 
both microbes and macroscopic organisms what they look like, where they dwell, how they arc related to one 
arrthcr. and how scientists group them NASA scientists stressed the need of an illustrated guide to the diversity 
of life on Earth it. inform their scorch for possible extraterrestrial life forms As further emphasized, concepts of 
kingdoms and phyla originate in the classification proposals of scientists of the twentieth century K Whuiakcr 
?md H Copeland - built on earlier attempts of Linnaeus, Jussieu, Cuvier, and Haeckel to order the biota The 
molecular data have most profoundly affected the view r.f bacteria and protoctists The authors anticipate further 
classification shifts 

The volume is composed of 5 chapters which provide insights into actual knowledge of particular kingdoms 
Chapter I concentrates or. the kingdom Bacteria (PrukaryotdC. Procaryoiac. Moncra) winch comprises 14 
phyla divided in two subkitigeems - Archaca {Archacba clcna) and Eubactcna hexi chapters ate joined in the 
Irene of the supcrkirgdom Eukarya Chapter 2 presents the kingdom Protoctista which comoriscs 30 phyla 
of cukaryouc organisms and their immediate descendants al! algae, flagellated water melds, the slime molds and 
slime nets, (he traditional protozoa, ami some other aquatic organisms All proctcctisc cells have nuclei and other 
eukaryotic features Many photosyr.thctizc (have plastids), most arc aerobes (have mitochondria) and most have 
undulipodia (^- flagella) with then kmetosome bases at some stage of their life cycle The name of protoctists ts 
derived from the Greek proem - very first and idyslys ■ creature In this system there arc no cine-cclled animals, 
traditional protozoans are placed in the Protoctista kingdom Chapter 3 is devoted to the kingdom Animalia 
Animals conclude 37 phyla beginning with tnchoplaxcs (Placozoo) and ponferarts (sponges) and concluding with 
ccphalochordatcs and cramatcs Chapter 4 provides insights into the kingdom Fungi (“ Mycota or Eufurtgi) As 
defined here, this kingdom is limited to eukaryotes that form resistant spores and chitinous cell walls and that arc 
inimotilc at all stages of their life cycle Featured arc three phyla Zygomycota, Basidiomycola and Ascomycota 
Concluding Chapter 5 is concerned with members of the plant kingdom Plantar as multicellular organisms 
which have a sexual stage m their life cycle Photosynthesis by plants requires enzymes wilhin membrane-bounded 
plastids Plants include 12 phyla Finally, there is an appendix containing a list of phyla and a tabular overview of 
genera mentioned in this book For some genera common (vernacular) English names arc given Still, for most 
genera no common names arc available Moreover, there is a glossary of biological and ecological icrms relating to 
certain kingdoms or phyla The introduction to each chapter defines the general features ol the entire kingdom, 
and it is followed by essays, each describing one phylum cf that kingdom At the top of the right-hand page of each 
phylum essay is o scene with one or more arrows pointing to typical habitats of the members of the phylum 
temperate seashore, temperate forests. l3kcs and rivers, deserts and high mountains, tropical forest, tropical seas, 
tectonically active anoxic environment and the ocean Each phylum is characterized by micro- or macrophoto¬ 
graphs and corresponding line-drawings of a distinctive species or of an anatomical detail, schematic drawings of 
life cycles, dendrograms, cross sections, cutaway views or diagrams In addition, there arc summary-type tables, 
classification schemes, and more Each chapter is concluded with a list of references 

Thex extraordinary volume provides a most comprehensive catalogue or picture book of the world s living 
diversity of nature a life five great kingdoms using modem taxonomico! schemes It allows readers ro sample fiilJ 
range of life forms inhabiting our planet and familiarize ihcmselvcs with new ideas on molecular systemattes 
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Abstract A review of Australian representatives of chc genus Chlocom Mayr, 1865 is presented Following 
re* species arc described Ch bttviw sp n (Queensland, Northern Territory), Ch cerimstephun/es *p r 
(Queensland, New South Woles). Ch entztoule* sp n (Queensland), Ch flaws sp n (Northern Territory). 
Ch monteilht sp n (Queens lit ltd), and Ch abscuna sp n (Queensland) A key to all Australian species of 
the genus is provided 

Taxonomy, retde*, key, no* species, Hctcreptcro, Cydnidae, Chilororu, Australia 


INTRODUCTION 

The genus Chilocoris Mayr. 1865 (of the tribe Cydnim) is the most speciose genus among the 
whole Cydnidae, represented by metre than 70 species distributed in all major faunal regions of the 
Old World (Lis unpub].). 

The genus was not recorded from Australia for a long time, and only recently (Us 1995) four its 
species was found to occur there (Ch australis in Western Australia, Ch tasntanicus in Tasmania. 
Ch. barbarae in Northern Territory, and Ch. biroi in Queensland). 

The present paper provides a review of all (known and new) species of the genus found m 
Australia, among them lour already recorded there, one (Ch. ncozcalandicus ) recorded for the first 
time from Australia, and six new to the science 

A key to all the Australian genera of the tribe Cvdnini (to which the genus belongs) was 
presented recently (Lis 1997). 


MATERIAL 

The paper is bused cn the tnulcnal bono*ed from ihc following institutions and private collections (acronyms 
j*ivcn tit ih: parentheses) Chc Natural History Museum, Louden, ingland 1= former British Museum (Natural 
History)] (T3MNH), Department of Primary Industries. Matccba. Australia (DPIM), i E Eger collection. Tampa, 
Honda, I'Sa (JRCT). Northern Territory Museums and Art Galleries, Darwin, Australia (NTMD), South Austra¬ 
lian Museum, Adelaide, Australia. (SAMA); Queensland Museum. Brisbane. Australia (QMBA), llnivcr'ily uf 
Queensland Insect Collection. Brisbane. Australia (UQICJ), Western Australian Museum, Perth, Australm (WAMP). 
Zoological Institute. Russian Academy of Sciences, Si Petersburg (ZIPR). the author s collection ut University of 
Opolc, Department of Zoology, Opolc, Poland (UODZ) 
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A REVIEW OF SPECIES 
Chilocoris Mayr, 1865 

Cbtlocom Mayr, IJW>5* 907 Type species by monotypy: Chilocoris mfidui Mays, 1865. 

Diagnostic characters. Head margins with pegs and hair-like setae. Lateral margins of pronotum 
no: serrated- Scurelluin broader than long, triangular. Evaporative area on mcsoplcuron large, 
subquadratc, covering most of the segment and reaching its lateral and posterior margins; the 
polished part of peritremc long, reaching or surpassing the lateral margin of metaplcural evapora¬ 
tive area and there forming a posteriorly curved rounded lobe. 

Chilocoris, australis Lb, 1995 

Chrhu'vns australis Lis, I99S 226 

Maujuai. tXAMiNtc. Weitcrn Auitralia lloloiypc female, Yallingup, Nr. Cape Naturalise, S W Australia, Sep 14 
- Oct. 31, 1933. R Q. Turner, 1914-27; Chilocoris australis Lis, Holotype dot- J A. Its (BMNH). 

Comparative notfs. Ch. australis is best characterised by a set of following characters- body 
concolorous, its length about 3.4 mm; head with 9 submarginal setigerous punctures (bearing 6 
pegs ar.d 3 hair-like setae) on each paraclypeus; ocular index about 3.6; pronotum with a transverse, 
interrupted medially row of punctures behind ealli; a distance between anterolateral and anterior 
hair-like setae on pronotum shorter than a distance between the anterolateral and the medial sub 
marginal hair- like setae; mesocoriuin with numerous well separated punctures almost of the same 
size as those on pronotum. 

Distribution. It is the only Australian species known from the Western Australia. 

Chilocoris bar bar ae Lis, 1991 

Chttocoru barbarae Us, 1991 301; 1995 229. 

Material, examined. Northern Territory: I male, N T Warlock Ponds. 35 mi N. of Lammah, 21 June 1972. ai 
light, B K Hc 2 d (SAMA), I female, N T, 5 km E Malaranka. at light. 27 Scpr J977, G F Gross, t. A FoitcsI 
(SAMA). 1 female. N. T. Lake Woods. 15 km SW Elliot, at light. 5 Oct. 1977, C. F Gross (SAMA), J female. N. 
T. Lake Bciuic'.t area, c 25 km SE of Manton Dam, 29-30 Dee 1979. M B. Malipatit. at M V. light (NTMD). 

I female. Channel Point. N.T., via Stapleton Sin., 25 Juncl982, C W’ilson. cx light trap (NMT) Queensland: 

I female. Cairns, QLD, 30 Sept. 1978, R. Easton (WAMP); I female 2 males. Crystal Cascades, Via Cairns, N 
Qld.. 22 Dec 1964. H A Rose (IJQIC). I female 2 males. Upper Mulgravc River, N Qld.. F-3 Dee. 1965, G. 
Montcilh (UQIC), I male. Iron Range, Cape York Pen , N Qld.. 16-23 Nov 1965. G. Montcilh (UQCC); 2 
females. 'The Boulders" via Batunda, N Qld.. 15 Nov 1969, B. Cantrell (UQIC); I male. Somerset Dam, Q!d., 19 
Apr 1965, T Wicr (UQIC). 1 male. F W Lake, 10 ml. N of Rocky R.. Via Coen, N Qld . 17 Dec 1964. G. 
Montcilh (UQIC): I male, NE Qld. Boulder Ck via Tolly. 150 m. 24 Oct 1983, Monlcith, Yeaics & Thompson, 
MV light in Rf. clearing (QMBA); 1 female, NEQ, 17 14’S* 145.25*E, 3 km W of Bones Knob. 10 Dee. 1995 
9 Feb 1996, Montcith, Cook, Thompson, RF pitfall traps, 1140 m (QMBA) Nen South Wales: I female. 
Walgctl, N. S. W . 30 Dee. 1971, B. Cantrell (UQIC) 

Comparative notes. Ch. barbarae belongs to the group of concolorous species with pronotum 
bearing distinct transverse impressed line behind ealli. Within this group it is best diagnosed by its 
small body (length not exceeding 3.0 mm) and its dorsal surface covered with numerous well visible 
shorl hairs. 

Distribution. The spec-ies was described from Sulawesi (Lis 1991). It is known also from Malay 
Peninsula, Sumatra, Java, Madura, Pcleng, Papua New Guinea, and Australia, where it previously 
was recorded only from the Northern Territory (Lis 1994,1995). 
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Chilocorts bicolor sp. n. 

(Figs 1,3) 

Type matjijal. Hololspc male (QL'hBNSl.AND} SF.Q. 25 27'S't 50.02’F. Tarooin Divlncl, Byggomoss No 8. 
10 Sep - 11 Nov 1996. Oh, P Lawless, pitiall, 102; QMT 31379 (QMBA) Paratypr* [QUEENSLAND] | 
female. SEQ. 25 27’S*150 02’E. Taroon Dis:ric«, Boggomoss No. 8. 10 Sep - II Nov 1996, OK P. Lawless, 
pitfall, 102 (QMHAJ; 3 male I female, SGQ; 25.27'S* 150 02’E. Taroom District, Bogfiomoss No 8, 11 Nov 
IW Jan mi, OK P i-awlesv, pnfstt, 103 (QMBA, VJODZ), 2 females. Heron 1.. SQ, HI 14 Nov. 1951, T.F. 
Woodward (LfQIC): |NORTHEKN TFRRllORYJ 2 males 3 females. N. T., Katherine Low Level Native Park. 12 
April '982. K Hanley {NTMD, UODZ); I female. N. T.. Kakadu NP.. Nourlangic Camp. 17 18 Nov 1979. M V. 
light. M. B MaiipaEI (NTMD); 2 females, 13.29’S 132.28'E. Gimbat Sin., N. T. 7-8 Oct 1986, P. Homer. M. 
V light (NTMD, VJODZ): V male, K T. Limestone Gorge, 16.02’S 1302VE, 23-20 June 1986, M. Malipaul, 
Operation Raleigh 1986, in litlcr, Ficus (NTMD), I female, Northern Territory, West Alligalor Moulh, 22 July 
1979, WAI. O B Monleith, Q. M Bcric»alc No. I|3, 12.12*5 132.13“K. rainforest. Sieved litter (QMBA). I 
male 1 female. Horn Iskl. PcIJcw Group. N. T.. 15-21 Feb. 1968, B. Cantrell (UQIC). 

Diagnosis. .Among the Australian species of the genus, this one can easily be recognised by its 
bicolorous body (big. I ), with almost entire cerium colourless or milky while. Ch. bicolor sp. n. is 
closely related to Ch. birui in general habitus, but only a middle part of eorium (mesocorium) is 
colourless in the latter. Additionally, both species differ in the number of pronotal submargina! hair¬ 
like setae (4-5 in Ch. bicolor sp. n., 3 in Ch. biroi). 

Description. Body bicolorous; head, pronotum and scutellum brown, dark brown or blackish brown, 
eorium milky white or almost colourless and translucent. 

Head dorsal surface coarsely wrinkled and striated; ciypeus almost parallel-sided, as long as 
pzraclypei, and subapicatly with a pair of pegs; each paraclypeus with a submarginal row of 9 
setigerous punctures (6 stout pegs and 3 hair-like setae); eyes red or reddish brown, ocular index 
2.07-2.32; ocelli red or reddish brown, ocellar index 2.9-4.0, interocellar distance about 7-11 times 
longer than a distance betw een ocellus and the eye; antennae brown or dark brown; rostrum from 
pale yellowish brown to pale brown, surpassing the anterior coxae, and not surpassing the middle 
ofmesostemum. 

Pronotum trapezoid in outline, its postcrolaieral parts (including umbones) and sometimes also 
posterior margin yellowish brown or whitish yellow; pronotal disc with punctures of two types - 
tiny and almost indistinct distributed over entire surface, and large well visible punctures present in 
the posterior half of a disc and also in its anterolateral parts, and punctures forming postmedian 
(usually interrupted) row; umbones swollen; lateral margins with 4-5 setigerous punctures bearing 
longhair-like setae. 

Scutellum distinctly punctured with punctures larger than those on pronotum; basal and lateral 
rows of punctures coarse, dense and well developed, the lateral rows no: reaching the scute!lar 
apex: scutcllar disc impunctaie in '.he basal fourth and in the extreme apex. 

Conum with dark brown punctures and patch near membrane, and brown costal margins and 
stirure between meso- and exocorium; clavus, exocorium and basal part of mesocorium sometimes 
whitish yellow; all punctures brown or dark brown, clavus with two rows of punctures (short, long); 
mesocorium with two rows of punctures paralleling clavo-corial suture, punctures in the inner row 
connected by dark incised line, (he remainingsurfaee of mesoeorium sparsely, almost evenly punc¬ 
tured with smaller, sometimes indistinct punctures; exocorium impunctate except for two rows of 
punctures parallel to mesocorium; membrane semihyalinc, sometimes slightly embrowned, extend¬ 
ing well beyond the posterior extremity ofabdomcn. 

I'ropleuron alutaccous, brown or blackish brown, its postcro-latcral parts yellowish brown; 
median depression with a few darker punctures close to coxae; meso and metapleuron with evapo- 
ratona typical of the genus. 
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Legs from yellowish brown to brown, not specifically modified; tibial spines dark reddish brown. 
Abdominal stemites from brown to blackish brown, medially lmpnnctarc, lareraly with numerous 
settgerous puncture bearing shining long adjacent hairs; posterior margins of segments accompa¬ 
nied by a row of shining hairs. Paramere as in Fig. 3. 

Measurements (in mm) (male followed by female): body length 3.44-4.36,3.20-4.12, body width 
1.89-2.43,1.67 2.29; head length 0.62 0.71,0.55-0.64; head width 0.85 1.14,0.79-0.96; pronontm 
length 1.07-1.44,0.93-131; pronotum width 1.87-2.42,1.59-2.17; scutellum length 0.89-1.15,0.78— 
1.07; scutellum width 1.14-1.61,0.93-1.41; antennal segments: 0.17-0.21:0.07 0.13 :0.28 0.33: 
0.26-0.31:0.35-0.37,0.15-0.19:0.05-0.10:0.22-0.31:0.23-0.28:0.30-0.36. 

Distribution. Known from the Northern Territory and SE Queensland. Distributed most probably 
also in the northern parts of Queensland, but till now not found there. 

Etymology. The name of the species is connected with its sharply bicolorous body. 


Chilocoris hirni Horvath, 1919 


CJulocorts Ftiroi Horvath. 1919: 257. 

Cfulocons birttt: Lis 1995 229 

Material examincd Queensland I male 4 females, Tully Falls, N. Qld., 770 m. 8 Dec 1989 - S Jan 1990. 
Montcith. Thompson & Janclski. pilfatl & intercept traps (QMBA); 1 male 4 female, Davies Ck Road, 20 km 
ESE Marecba. N Qld, 4-13 Dec 1988, 750 m. Montcith & Thompson, flight intercept trap (QMBA). I male I 
female, NEQ, 15 25’S* 145 07H. Endeavour R (Covaccvich), 5 Nov 9 Dee 1995, Moritcilh, Cook & Roberts, 
flight intercept. 20 m (QMBA): 2 females, SEQ. 27 03'S 152 41*6, Mt Mcc. 320m, 29 Nov 1991 - 8 Jan 1992, 
D. J. Cool. Rf intercept (QMBA), 2 males I female. NEQ. I7.12*S*I45 40’E, Danbulta Sctcnt Res, ID Dec - 7 
Feb 1996, Montcith & Cook, intercept trap, 740 m (QMBA). 3 males 2 females, SEQ, 28.11'Sx 153 1 f’E, Lower 
Coomcra, 3 Dec 94 9 Jar 1995, G. Montcith & H. Jancttki. intercept trap. 350 m (QMBA); 3 males 6 females, 

NEQ, f8.39’S* 145.52’E. Wallroan Falls Rd. Junction, 650 m, 5-12 Feb 1996. Monictlh, flight intercept. RF 
(QMBA). 4 males 6 females, NE Qld . 15.47'S 145.14'E, Shiptons Flat, 280 m. 6 Dec 1990 - 19 Jan 1991, Qfd 
Mus. & ANZSES, flight intercept trap (QMBA); 4 males 6 females, NE Qld, 15 43’S 145.17'E, Big Tableland. 
618 m. 21 Dee 1990 - 9 Jan 1991. ANZSES Expedition, flight intercept trap (QMBA). 6 males M females, NEQ. 
17 28’S !46 Ol'E, Polly Creek (Hascnpusch), 25 Nov 1994 - 10 Jan 1995, Montcith A Hascnpusch, Fit 
intercept trap, 50 m (QMBA), I male 3 females, NE Qld, 2.7 km W of Cape Tribulation (Site 5A), 5-9 Jan 1981. 
400 m. G. B Montcith, RF, hailed pitfall traps (QMBA); 2 males 2 females, NE Qld, f 5 km NW of Cape 
Tribulation (Site I), 23 Sept - 7 Oct 1982, 10 m. Montcith. Yeates & Thompson, baited pitfall traps. RF 
(QMBA); 6 males 3 Females. NE Qld, 2.5 km W of Cape Tribulation (Site 5). 20 23 Apr [983. 180 m. C B 
Montcith & D K Yeates. RF. baited pitfall traps (QMBA); 2 males 5 females, Mossman Bluff Track, 4-10 km 
W Mossman, N Qld, 20 Dee 1989 - 15 Jan 1990. Montcith, Thompson & ANZSES. Site 4, 600 m. 111. intercept 
(QMBA); I male 3 females, Kamak Devil's Thumb, 8-12 km NW Mossman. NQ, 26 Dee 1989 - 15 Jan 1990. 
ANZSES Expedition. Site 4, 300 m, lit. intercept (QMBA); I male 2 females. West Claudic R., Iron Range, N 
Qld.. 3 10 Doe 1985. G Monlcuh A D Cook, flight trap, rainforest (QMBA); 2 males 4 females, 27 3tl*S 
152.58’b, Indooroopilly. Qld. 17 21 Dee 1990. A. Kircjtshuk (ZIPR); 4 females, flluewater Range. 50 km 
WNW Townsville, NllQId . 6-9 Dee 1986, 700 m. Montcith. Thompson & Hamlet, flight intercept trap 
(QMBA) NO Qld, 19 16*S 147 03*6. Mr Cleveland summit. 23 Mar - 13 May 1991, D Cook, rainforest, put* 11 
A. intercept traps (QMRA); I male I female, Lake Placid nr Caims, NQ.. 18 Dec 1574, M R Malipatil, inlcaf 
litter (UQ1C). 3 male I female. Lockerbie Setub via Bamaga, Qld., Apr 7 14, 1977. R I Storey (DPIXf); I female, 
NEQ. J 7 26'S 345.42'E, Hughes Road. Topaz, 6 Dec 1993 - 25 Feb 1994. Montcith Cook & Jancisfti. Rh 
pitfalls. 650 m (QMBA); I female. Ml Coor-tha, Brisbane, Qld. 13-20 March 1971, G. B Monlcuh, ex leal litter 
(UQIC); I male. Qld . 20.20’S-I48 45'E, Mt Hayward. 350 m. 19-20 Nov 1992, Montcith Thompson Cook A 
Janclykf (QMBA). f male. NEQ, !7 24’S 145.41‘F, Westcoft Rd.. Topaz, 6 Dee 1993 - 25 Feb 1994, Montcith 
Cook & Janct/ki. RF intercept, 680 m (QMRA), l male, Totga Scrub. N. Qld., 750 tn, 9 Dee 1989 - 14 Jan !99*1, 
Montcith Thompson A Jaretzki. pitfall & intercept Traps (QMBA). I mole, Kenilworth Stale Forest, SE Qlrl , 
5 Die 1966. G Montcith (UQJC); 1 male. 40 Mile Scrub via Ml Garnet, N Qld, 20 -25 M«y 1984, Storey A 
Walford-3 Riggins, intercept trap. Sue No 13 (DPIM). 
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Comparative notes. Ck blrni was rcdcscribed in detail by Lis (1993). For comparative characters 
see remarks to the previous species. 

Distribution. The species was described from New Guinea (Horvath 1919). Recently found also in 
Queensland (Lis 1995). 


Chilocoris centrostephoides sp. n. 

(I-igs 2,4) 

Ty»p material. Ilolotype male: [QUEENSLANDJ: NEQ, 17.26’S* 145.42’E, Hughes Road, Topaz, 6 Dec 1993 - 
25 Fob 1994, Montcith Cook Janet7ki, RF intercept, 650 m; QMT 46171 (QMBA) Paratvpe*: (QUEENS¬ 
LAND). 3 males 7 females, NFQ, 17 26’S^M5 42*E. Hughes Road, Topaz, 6 Doc 1991 25 Feb 1994. Monlcilh 

Cook Janctzki, RF mlcrcepl, 650 m (QMBA. UODZ); 2 males I female. NEQ. 17.26'S* 145.42‘h, Hughes Road. 
Topaz. 650 m. Sept - Pec 1993. Montcith A Breeden, pitfall trap (QMBA. UODZ). 4 female*. NEQ. 
17.26’S* 145.42*E, Hughes Road. Topaz, 650 m, July - Sept IS93. Monlcilh A Breeden, flight intercept traps 
(QMBA, UODZ); I male, Sluice Ck., 9 km WSW Millaa Millaa, NEQ, 5-14 Dec 1988. 1150 m, Mor.tcith A 
Thompson. flight intercept trap (QMBA); I female, Aust., Qld., NE, Mr Fisher, 7 km SW Millaa Millaa. Kjdlherg 
Kd , 3 May 198.1. G Monlcilh. QM BerlcSole No. 578. 17 33’S I45.3.VF. rainforest. 1000 in. Sieved latter 
(QMBA); Qld . 21 34'S* 149 12'fc, Upper E. Funnel Ck . 16 Nov 1992. 450 m, Montcith Thompson & Janctzkl. 
Pcryihrum (QMBA); 2 males 2 females, Paluma Dam Rd., N. Qld., Site 4. 750 m. Nov 17 - Dec 8 1990, Monlcilh 
A Seymour. Bight intercept trap (QMBA, UODZ); 2 males 7 females, P3)uma Dam Rd , N Qld. Site 1. 900 m. 8 
Dee 1990 5 Feb 1991. Montcith & Seymour, flight intercept trap (QMBA, UODZ); I male 2 females, Paluma 

Dam Rd. N. Qld., Site 3, 800 m, 8 Dee 1990 5 Feb 1991, Montcith & Seymour, flight intercept trap (QMBA). 
2 females, Paluma Dam Rd.. N.QId., Site 3. 800 m. Nov I? - Dee 8 1990, Montcith & Seymour, pitfall bap 
(QMBA); I male 2 females, N. E. Qld., 15.43’S !45.I7'E, B;g Tableland N. E. Cnr, 20 Dee 1990 - 8 Jan 1991, 
ANZSES Expedition, flight intercept. 800 m (QMBA); 1 female, N. E Qld., I5 43 S 143.17'E, Big Tableland, 
618 m, 21 Dec 1990 9 Jan 1991, ANZSES Expedition, flight intercept (QMBA); 2 males, NEQ, 

15 57’Sx|45.0R’E. Mt Boolbun Sth summit, 5 Nov 1995 - 11 Jan 1996, Montcith Cook A Roberts, intercept 
trap. 950 m (QMBA. UODZ); 1 male, Aust., Qld. NE. Hann Tbld, N. End. 14 Dec 1995. Cook Montcith A 
Thompson. QM Bcrlcsatc 903. 16.49’S*145.11’E, rainforest, 100 m. leaf litter (QMBA). 2 females, NEQ. 
! 7.23’S* 145.46’E, Bartlc Frcrc, W. Base, 7 Mar - 15 May E995, Montcith & Hascnpusch, pitfall traps, 700 m 
(QMBA. UODZ); I female. Davies Ck Road. 20 km ESE Mareeba, N Qld., 4~J3 Dee 1986. 750 m. Montcith & 
Thompson, flight intercept trap (QMBA); I male, NEQ. 16 04’S*14528’E, Pilgrim Sands, 5 n, 19 Nov - 10 Doc 
1993, Montcith Roberts & Cook, flight intercept trap (QMBA); 1 female, NE Qld., Emerald Ck, Lamb Range. 11 
Oct 1962. Montcith Yates & Thompson, pyrethrum knockdown, RF (QMBA); I female, NE Qld., Emerald Ck. 
Lamb Range. It Oct 1982, Montcith Yates & Thompson, QM Bcrlcsatc No. 468, P.06’S 145.37'E, rainforest, 
950 m. sieved litter (QMBA). I male I female. Mt Tyson. 2 km W Tully. NE Qld.. 7 May 1983, D. K. Yates. QM 
Bcrlcsatc No. 588. 17.55‘S 145.54’E, rainforest, sieved litter (QMBA); 3 males 3 females, NEQ. 17.24*S 
145.41 ’E, P5I Road. Topaz, 6 Dee 1993 - 25 Feb 1994, Montcith Cook & Janetzks, RF intercept, 580 m 
(QMBA); I male, Aust, Qld, NE. Boonjie. 13 km ESE Malanda. 8 Dee 1988. G. Montcith G. Thompson, QM 
Bcrlcsatc No. 814, 145.45'E 17 25‘S, rainforest, 700 m. sieved litter (QMBA), I female, NEQ, 16.56‘S 143.51*6, 
Mt Murray Prior, 770 m. 31 Oct - 8 Dee 1995, Montcith A Cook, pitfall traps (QMBA), I female, SEQ; 
25.27’S* 150.02'H, Tarnom District, Boggomoss No. 8. II Nov 1996 - Jan 1997. OF, P Lawless, pitfall. 103 
(QMBA); 1 female, Davies Ck Road. 20 km F.SF. Mareeba, 26 Nov 1985, D Yoates D Cook, QM Bcrlesiilu No. 
686. 17 D2’S 145.35'E, rainforest. 900 m. sieved litter (QMBA); I male. Aust.. Old. Lamb Ku., J9 km SE 
Mareeba. It Dee 1988. G Montcith G. Thompson. QM Borlcsetc No. 822, 145.34'E 17.06*$, rainforest, 12(H) 
m. Moss (QMBA); 1 female. NE Qld. 22 km SE of Mareeba, 900 m, 4 Nov IS83. D K. Yates & G I. Thompson, 
pyrethrum knockdown in RF (QMBA); I male, Tully Falls. N. Qld., 750 m. 8 Dee 1989 - 5 Jen 1990. Montcith 
Thompson & Janclski, pitfall A intercept traps (QMBA); 3 females, Charmillin Ck Xing, 950 m, Tully Falls Rd.. 
N Qld.. 8 Dec 1989 5 Jan 1990. Montcith Thompson A Janctzlu, pitfall A intercept traps (QMBA). 4 males 

6 females. NEQ, 17.28’S 146.01 *E, Polly Creek. Hascnpusch, 25 Nov 1994 - 10 Jan 1995. Monlcilh A Uasen- 
pusch. Fit. intercept trap, 50 m (QMBA, UODZ); 1 male 1 female, NEQ, 17.28’S 146.01’n, Pally Creek. 
ITasenpuKch. 7 Mar 15 May 1995, Montcith A Hascnpusch, intercept trap. lOOtr. (QMBA, UODZ), I female, 
NF. Q„ 16.54*5 145.42'E, Whitfield Range, 550 m. 28 Aug 19 Oct 1991, Montcith & Janclzkl. pitflill A 
intercept traps (QMBA); 1 female. Ml Lewis Rd.. N E. Qld.. 22 lun from Highway. 18 Dee 1989 - 13 Jan 1990. 
Montcith Thompson A .ANZSES, Site 3, 1000 m. Fit intercept (QMBA); 2 male? 2 females, Aust.. Qld, NE, Mt 
Fintngait, 37 km S Cooktown. 21 Apr 1982, Montcith Yeates Cook, QM Bcrlesate No. 410. 15 49’S 145.17’F. 
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rainforest. 1050 m. sieved Inter (QMBA, UOL)Z); I female. Mt Kinmgan. 850 1100 m, 37 km S Cooktown. N 
Qld. 19 22 Apr 1982. Montcith Ycates Cook. p>rc thrum knockdowns (QMBA). I mule. Baldy Min road. SW of 
Atherton, K Qld.. 1000 m. 10 Oct 1980. (i U Modteith. rainforest (QMBA); 2 females. NLQ. 17.23’S 
145.46'F, Bartle Frere. W Base. 25 Nov 1994 - 10 Jan 1995. Monteith & Hascnpusch, Fit Intercept trap, 50 m 
(QMBA), 2 females. 2 km SF Mt Spurgeon via Ml Carbine, N Qld , 20 Pec 1988 4 Jan 1989. Monteitb 

Thompson & ANUSHS. MOO m. KF Fit intercept (QMBA); I female. 3 km Sb Ml Spurgeon viu Mt Carbine, N 
Qld.. 21 Dee 19SH 4 Jan 1989, Monteith Thompson fir ANZSfcS. 1100 m. M Hi intercept (QMBA). 1 male 
I female, NF Qld, 3 0 km W of Cape Tnbulatior (Site 6), 20 Sept 7 Oct 1982. 500 m, Montcith Ycatcs & 
Thompson, baited pitfall traps. RF iQMBA. UOD7). 3 males 3 females. NF. Qld. I 5 km NW of Cape Tribulation 
(Site I). 23 Sept 7 Oct 1982. 0 cn. Montcith, Yeates k Ihompson, rainforest pitfall traps (QMBA). I female, 
3.0 km W of Cape Tribulation (Site 6), 2 Oct 1982. 500 m. Montcith. Ycatcs & Thompson. QM Berlesatc No 
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439. I6 04S 1-55 27't, ism forest. 500 m. sieved litter (QMBA): I female. NE Qld . Oliver Ck.. 7 km S of Cape 
Tribulation. 5-9 Jan 1933. 10 m. G B. Montcith. RF baited pitfall traps (QMBA, UOD7), 2 males 2 females, 
Tully R Xing, 10 km S Koomhooloomba Dam. N Qld., 3 Dec 1989 - 4 Jan 1990, 750 m. Mortcitli Thompson 
A Janctzki, pitfall A intercept traps (QMBA), l female, NP.Q. 1.5 km K Tuily R Xing. S Koombooluombc Dam. 
8 Dec 1989 4 Jan 1990. 750 in. Montcith Thompson A Junet/.kl, pitfall:. A intercepts (QMBA); I male I 

female Lake Kneham, N Old.. 750 m. 9 Dee 1989 14 lari 1990, Montcith Thompson & Jancl/|u. pitfall & 

intercept traps (QMBA); t female. Lambs Head, 10 km W Edmonton. N Qld. 1200 m. 10 Dee 1989 8 Jan 

1990. Montctlh Thompson & Janetzki, rainforest pitfalls (QMBA); 2 females. Kirrama Range, N F.. Qld , 
Douglas Ck Rd, 800 m, 10 Dee 1986 - II Jan 1987, Montcith Thompson & Hamid. RF. flight intercept trap 
(QMBA), I female, Kernak - Devil’s Thumb, 8-12* km NW Mossman, NQ. 26 Dee 1989 15 Jan 1990. ANZSfcS 

Expedition. Silt? 10. 1080 in, fit. intercept (QMBA); 2 mates 4 females, Mossman Bluff Track, 5-10 km W 
Mowman. N Qld. 17-31 Dee 1988. Montcith Thompson A ANZSES. Site 8 1180 m. Site 9 1260 m. Site 10 1300 
m. lit intercept (QMBA. UODZ). 9 males 11 females. Mossman Bluff Track. 5--10 fctn W Mossman, N Qld. 20 
Dee 1989 - )5 Jan 1990, Montcith Thompson & ANZSES, Site 1 250m, Site 4 60(1 m. Site 5 760 m. Site 6 860 
m. Site 7 JOOO m, Silc 8 1180 in, fir inieieepl (QMBA. 7JOD7}. 2 males 2 females. Mossman Bluff Track, 5- IO 
km W' Mosbm.ni. N Q]d. 16 30 Dee 1988. Montcith Thompson A ANZSbS. Site 4 600 m. Site 6 860 to, tit 
intercept (QMBA). 3 males 4 females, North Summit. Bakers Blue Ml. 17 km W Mt Moiloy. N Q, 1-18 Jar. 
1990, 1000 m. ANZSES. PH intercept. Site 2 (QMBA. LODZ). I male I female, NE Qld., 2 5 km N Mt Lewis 
via Juiatten, .1 Nov 198.1, D. Yeates & G Thompson, QM Berlcsatc No 6?0, IS 34’S M5 (6'F. rainfciiusr. 1040 
III. Sieved liftin' {QMBA). I male I female, Bellendcn Ker Range, NQ. Cableway Base Sin.. 100 ni, 17 Oct 9 Nov 
1981. Earthwatch/Qld Museum, Baited window trap (QMBA); 1 male 4 females. NEQ, |7.24’S I45.4TE. 
Wcslcott Rd., Topaz, 6 Dee 1993 - 25 Feb 1994, Montcith Cook A Janetzki, RF intercept. 680 in (QMBA. 
UODZ}. I female. Upper Mulgravc River. N Qld. 1-3 Dec 1965, G. Montcith (UQfCj, I malo. Canns tfisl, 
trapped by sticky seeds of Pisoma brunnomana. F P Dodd (SAMA',. [NEW SOUTH WALES). I female, 30.22.’S 
152 44'E Austr, NSW. Domgo Nat Park. Domgo Camp. 13-15 Nov. 1990. A Kirejlshuk (ZIPR). 

Diagnosis. The species is the only one in the genus wilh distinct denticle on either lateral margin of 
pronotum (Fig. 2). At first sight, it is somewhat similar in the general shape of pronotum to repre¬ 
sentatives of’.he genus Cenlrosiephus Horvath, 1919, for instance C parumpunciatus (Signoret, 
1 8S4). For other diagnostic characters see the key to species. 

Description. Body polished, slightly alutaceous, concolorous (Fig. 2), from yellowish brown through 
brown to dark castaneous. 

Head dorsally wrinkled, punctured wilh a U-shaped row of punctures between eyes, and with a 
patch of smaller punctures between ocelli; clypeus as long as or slightly longer than paraclypei, 
subapicallv with a pair of pegs, medially broadened and somewhat elevated; each paraclypeus with 
a submarginal row of 9 settgerous punctures (6 pegs and 3 hair-like setae); eyes brown or reddish 
brown, sometimes silver with reddish or brownish tinge, ocular index 2.40^3.21; ocelli from brown 
to reddish brown, ocellar index 3.0-4.0, intcrocellar distance about 2-5 times longer than a distance 
between ocellus and the eye; antennae slightly paler in shade than the head; rostrum from yellow¬ 
ish brown to brown, reaching middle coxae. 

Pronotum subreclangular, its disc with a transverse, usually interrupted medially row oflargc 
puucUtres behind callal areas; anterior lobe impunctate except for sehgerous punctures and a patch 
of small punctures behind the head and a few punctures laterally; the posterior lobe with numerous 
small punctures and over a dozen irregularly scattered large punctures; lateral margins distinctly 
carinated and slightly broadened in anterior three fourths, bearing 3 submargir.a! long hair-like 
setae, the base of posterior submarginul hair-like setae with small denticle, ventral short hairs well 
visible; umbones swollen. 

Scutellum w-irh basal and lateral rows of punctures well developed, the lateral rows not reaching 
the scuteflar apex, the basal with less punctures than the lateral; disc medially with several large, 
usually darker punctures. 

Corium punctured with punctures smaller than those on the scutellar disc; clavus with two rows 
ofpunctures (short, long); mesoconum with two rows ofpmtcrures paralleling cl a vocorial suture. 
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punctures in the inner row usually connected by art incised line, the remaining surface with nume¬ 
rous punctures close to membrane and scutel lum; exocorium impunctatc except for a row of punc¬ 
tures parallel to mesocorium; costa without setigerous punctures; membrane scmihyaline, pale 
brown or brown, extending well beyond the posterior extremity of abdomen. 

Proplcuron polished, but sometimes slightly alutaccous, almost totally impunctatc except for 3 
few punctures close to coxae; meso- and metapteuron with evaporaioria not specifically modified. 

Legs pale brown oryellow'ish brown, not specifically modified: tibial spines brown. 

Abdominal stemites polished, almost totally impuuetate except for segmental sutures accompa¬ 
nied by sparse rows of punctures; posterior parts of segments with a few long hairs, the lateral parts 
with single hairs. Paramcre as in Fig. 4. 

Measurements (in mm) (male followed by female): body length 2.15 3.18, 2.29-3.29; body 
width 1.14-1.64, 1.19-1.64; head length 0.39-0.46,0.41-0.47; head width 0.51-0.66,0.51-0.65; 
pronotum length 0.61 0 95,0.59 0.92; pronotum width 1.12 1.63,1.16-1.61, scutellumlength0.58- 
0.85,0 61-0.86; scutellum width 0.69-1.01,0.69-1.00: antenna! segments: 0.14-0.17:0.04-0.07: 
0.23 0.33:0.23-0.32:0.35-0.49,0.13 0.18:0.04 0.06:0.25-0.32:0.24-0.31 :0.36-0.44. 
Distribution Known from Queensland and New' South Wales. 

Etymology. The name is connected with the external similarity of the new species to representa¬ 
tives of the genus Centrostephus. 


Chilocoris entzioides sp. n. 

(Figs 5,6) 

Type mmekial. Hololype mate. (QUEENSLAND)-. Aust., QLL, NE, West Claudio R. lion Range, 8 Dec 1985, G. 
Monicuh. QM Berlcsaic No. 697. 32 45’S 143.14'E, rainforest. 50 in. sieved litter; QMT 46172 (QMBA). 

Diagnosis. Among the Australian species with a transverse row of punctures on the pronotal disc, 
this one can easily be recognised by the presence of 6 submarginal setigerous punctures (3 pegs 
and 3 hair-like setae) on each paraclypcus (in contrary to 9 submarginal setigerous punctures found 
in all other species of the group). In this character the new species is related to Ch. entzii Horvath, 
1919 (New Guinea. Bismarck Archipelago), but differs distinctly from the latter in the shape of 
patameres. 

Description. Body concolorous, castaneous, highly polished, with puncturation as in Fig. 6. 

Head slightly wrinkled, dorsalty impunctatc except for setigerous punctures; clypeus apically 
somewhat nanowing, as long as paraclypei, and with a pair of sharply ended pegs; each para- 
ciypcus with a submarginal row' of 6 setigerous punctures (3 pegs getting shorter towards the eye, 
and 3 hair-like setae); eyes whitish silver with reddish lint, ocular index 1.86; ocelli reddish brown, 
ocellar index 2.9, infcrocdlaT distance about 7 tines longer than a distance between ocellus and the 
eye; antennae yellowish brown; rostrum pale yellowish brown, surpassing middle coxae. 

i’rortOTum weakly punctured; anterior part of its disc jmpunctate except lor a few punctures 
laterally, the posterior part sparsely punctured and bearing distinct (interrupted medially) row of 
dark puitcrures behind callal areas; all punctures with short, not well visible whitish hair-like bris 
lies; umbones only slightly swollen; lateral margins with 3 submarginal setigerous punctures bear¬ 
ing longhair-like setae, 

Scutellum distinctly punctured with a few'punctures blackish brown larger than those on prono- 
tum. basal and lateral rows of punctures well developed, the lateral rows not reaching the scutellar 
apex; margins of scutellum (except in the apex) blackish brow-n. 

Corium puneturctl with almost colourless punctures distinctly smaller than those on scutellum; 
clavtis with two short rows of punctures; mesoconunt with two rows ot punctures paralleling clavo- 
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corial suture and several smaller irregularly scattered punctures bearing short hair-like hristies; 
exocorium impunctate except for two row's of punctures close to mesoconmn; costa without setigc- 
rous puncture punctures, membrane semihyaline, whitish, slightly surpassing the tip of abdomen. 

Propleuron alutaceous; median depression with a few punctures close to coxae, meso- and 
metapleuron with cvaporatoi iu typical for the genus. 

Legs yellowish brown, not specifically modified; tibial spines reddish brown, tarsi whitish yellow. 

Abdominal stemites castaneous, slightly alutaceous, impunctate except for a row of punctures 
close to anterior margin of each segment; the posterior and lateral parts of segments with shining 
hairs. Paramereas in Fig. 5. 

Measurements (in mm): body length 2.95; body width 1.68; head length 0.51; head width 0.75; 
pronotum length 0.95; pronotum width 1.63; scutellum length 0.83;scutellum width 0.98; antennal 
segments: 0.15 :0.07 :0.29:033 :0.46. 

Distribution. Known only from the northern part of Queensland (Cape York Peninsula). 
Etymology. The name reflects dose affinities of the new species to Ch. entzii. 

Chilocoris flavus sp. n. 

(Fig. 7) 

Tvri HMmUf Holotypu female: [NORTHERN TERRITORY]: N. T, 12.40’S 132.30'E. Sih AlJigalor Inn. 7-9 
July 3979. O. Montdlh & l> Cook. Old. Mus. No. 94; QMT 46173 (QM13A). 

Diagnosis. The species is best diagnosed by a set of following characters: body ovate and con- 
cotorous, pronofal disc with distinct transverse row' of punctures behind calli. each paraclvpeus 
with a submarginal row of 9 setigerous punctures (6 pegs and 3 hair-like setae). Ch flavus sp. n. is 
similar loCfe. fojvnrmjcusaTid Ch australis in a general habitus, but it is distinctly smaller (2.3 mm 
in length; the two other species 3.4-4.S mm). 

Description. Body concolorous, pale brown. with puncturation as in Fig. 7. 

Head dorsally slightly striated and with a few large punctures in front of the ocelli; clypeus 
almost parallel-sided, as long as paraclypei, and subapically with a pair of dark brown sharply ended 
pegs; each paraclypeus w'ith a submarginal row of 9 setigerous punctures (6 pegs and 3 hair-like 
setae); eyes reddish brown, ocular index 2.6; ocelli reddish brown, ocellar index 2.7, interoccllar 
distance about 6 times larger than a distance between ocellus and die eye; antennae slightly paler 
than ahead; rostrum yellowish brown, surpassing anterior coxae. 

Pronotum weakly punctured; its anterior half almost impunctate, single punctures presen* be¬ 
hind head and in the posteio-lateral parts; the posterior half with distinct (interrupted medially) row 
of large dark brow'n punctures, and about a dozen dark punctures behind the latter; umbones 
swollen; lateral margins w'ith 3-4 setigerous punctures bearing long hair-like setae. 

Scutellum punctured with punctures somewhat larger than those on pronotum; basal and later¬ 
al rows of punctures dense and well developed, the lateral ones not reaching the scuteliar apex; 
disc impunctate in the basal fourth, the remaining surface with several punctures. 

Corium weakly punctured with punctures smaller than those on pronotum and scutellum; cla- 
vus with one irregular row- of dark brown punctures; mcsocorium translucent, almost impunctate 
except for two rows of dark brown punctures paralleling clavo-coriaS suture and several irregularly 
scattered punctures in the posterior part; exocorium almost impunctate except for a row of punc¬ 
tures paralleling a suture between meso- and exocorium; membrane colourless and translucent, 
large, surpassing the tip of abdomen. 

Propleuron yellowish brown, slightly alutaceous; median depression with a few punctures close 
to coxae; meso- and metapleuron with evaporatoria typical of the genus. 
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Legs whitish yellow, not specifically modified; tibial spines dark brown. 

Abdominal stemites yellowish brown, impunctatc and polished, in lateral parts with well visible 
short light hail-like bristles; posterior margins of segments accompanied by longer light hairs. 

Measurements (in mm): body length 2.3 1; body width 1.30; head length 0 20 ; head width 0.53; 
ptonotum length 0.66, pronotum width 1.19; scutellum length 0.58; scutdluin width 0.74; antennal 
segments: 0.1 1 :0.05:0. 1 9: 0 . 17: 0 . 24 . 

Distribution. Known only from the Northern Territory. 

Etymology. The name is given to show the body colour of the holotype specimen of the new 
species. 



Tigs )~7. V-5 - paramcrc. 6-7 body puncluraliorv 3 - Chilocoris bicolor sp r.. 4 Ch:loct>ns icntrostephoiries 
sp n., 5 6 Cfulocons el.'zinidni sp. n.. 7 - Chilocoris Jlavus Sp. n. 
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Chitocoris monteithi sp. n. 

(Figs 8.9) 

Typt m vhi.ui, Holotyp* mate fOUBENSI.AKDl NFQ , 17 28’S 146 OPE. Pnlly Crcuk. Hascnpiisch, 25 Nc.v 
1994 I'J Jhii 1*395. Montcilh & Hascft|Hi*ch, Hi uiteriepl trap. 50 cr, QMT 46174 (QMBA) Paraiypc* 
|QUfcENftLANDj 4 males 7 female*. NHQ . 17 28’S I46 0!'fc. Polly Creek, Hascopusch. 25 Nov 1994 - 10 Jan 
1995. Monteiih & liascnpusch. Fll intercept trap. 50 cn (QMBA. UODZ). I male 3 female. NEQ. 17 26 S 
145 42’R, Huphes Road. Topaz, 6 Dee 1993 - 25 Feb 1994, RF intercept, 4.50 m (QMBA). <> female*. Davies Ck 
Road. 2(1 km ESF Maiccba, N QM , 4 IT Doc 1988. 750 m, Monleith A Thompson, flighl intercept trap 
(QMBA. UODZ). I male I female. NEQ. 17 28'S 146 01’E. Stone Ck. Ha.enpciseh. I Cel - 1 Nov 1995. J 
JJuscnpusch. intercept irap j 90 m (QMBA). 3 males. C QM. 21 52'S !4? 18‘li. Upper IfaJI Ck. via Camilla. 4 
Dee 96 - 5 Apr 1997. G Monteith A fi Maldcr, intercept. RF ar meek (QMBA, CODZ), 3 males 2 females. NE 
Q 16 5-f ‘S 145 42’E. Whitfield Range, 550 m. 28 Aug 19 Oct 1991. Montcirh A ImcC/ki. pitfall & inteiccpt 
traps (QMBA. LODZ). I male. Russel R at Bcllcttdcn, Kcr I Hiding. N Q. 5 m. Nov I 9 1981, fcarthwatch/Qld 
Mus . QM Bertcsale. No 349. 17 I6'S ]45 57'H. Palin-s%vaitip. sieved litter (UODZ). I male. Russel R ai 
Bcllcndcn. Kcr Lauding. N Q. 5 m. 24 Oct - 9 Nov 1981. Eanhtvatch/Qld Mus. Baited window trap (QMBA), 
I male 2 females, Tully Folk, N Qld . 759 m. R Dee 1989 5 lan 1990, Moment., Thompson it Janciski, pitfall 
X. intercept traps (QMBA. l/ODZ), f mafe J female, NEQ. 16 M'S* (45 2K'E, Pilgrim Sa ids, 5 m. (9 Nov 10 
Dee 1993. Mnnrcilh Robert-. & Cock, flight intercept trap (QMBA). \ P. Qld. 19 Ifi’S 147 0.VE, Ml Cleveland. 
500 m. Jan 12 Mar 1991. A Graham, rainforest traps (QMBA), I male. Nh Qld . I 5 km NW of Cape 
Tribulation (Site «). 23 Sept - 7 Qci 1982. 0m. Monteith. Yeales & Thompson, bailed pitfall iraps, RF (QMBA). 
I male. NE Qld. 15 km NW of Cape Tribulation (Site 1), 23 April 1983. G B Montcuh D K Yeales, QM 
B erics ate No 526. 16 05‘S 145 2ft'R, rainforest, 0 m. sieved litter (QMBA), 2 males, Queensland. NE Q Bells 
(lap. Sarnia Ra. 26 Apr 1979. (1 B Montcilh. QM Bcrlcsatc No 67. 21 20’$ 149 09‘F.. rainfincst, sieved lilies 
(QMBA). k male. Aust . Qld . Nh, West Claudio K. Iron Range. 8 Die 1985. G Morlcnh. QM Berlesalc No 69?. 
12 45'S 14) 14't. rainforest. 50 m. Sieved inter (QMBA). I male. West Clautiic R. Iren Range, N QM . 3-10 
Dee 1985. Ci Monteith it D Cook, (light trep, rainforest (QMBA), I male. Lake Laotian. N Qld, 750 m, 9 Dee 
1989 - 14 Jan 1990. Monteith Thompson it Janetzki, pitfall &. intercept traps (QMBA). 1 male, NF.Q, |7 24’S 
145 ll’F.. PET Road, Topaz. 6 Dee 1993 - 25 Feb 1994, Monteith Cook A. Janetzki, RF intercept. 58.0 m 
(QMBA), I male, Queensland, Pandatiis Ck, Cnthu SF, 20 Apr 1979. G B Monteith, QM Bcrlcsatc No 45. 
20^8'S 148 33’fc, open fnresl. 80 m. sieved litter (QMBA), I female. NhQ. 15 25'Sxl45 DTE. Endeavour R 
(Covaccvtch), 5 Nov 9 Dec 1995. Mootenh, Cook & Roberts, flight intercept, 20 m (QMBA), 1 female, NEQ, 
17 17’S 145 54’E, Bcllcndcn Kcr Base Sin , 2ft Aug - 20 Oct 1991. 100 m, Monteith & Janetzki, (light intercept 
trap (QMBA). I female. NEQ. 17 35’S 145 35'E. Maalan SF on Hwy. 25 Nev 1994 - 10 Jan 1995. Monteith & 
Hascnpusch, Fit intercept trap, 850 m (QMBA), I female, NEQ. I?22'S 145 42’E. Lamms Hill, I Dee 1993 - 
25 Fch 1994. Monteith A Hascnpusch. RF pitfalls. ft80 m (QMBA) 

Diagnosis Ch monteithi sp n is (he only Australian species of the genus with pronotal disc 
bearing neither a transverse impressed line behind calli nor a transverse row of punctures It is 
closely related toCA petersem Froeschner, 1967 (New Britain, New Guinea) in the general habitus 
and body puncturation, but can easily be separated from the latter by the shape of paramcre, and 
its smaller body size (length 3 17-4 00 mm m Ch monteithi sp n . 4 05-4 95 mm m Ch petersem ) 
Description Body polished, concolorous, castaneous or dark castancous, generally weakly punc¬ 
tured (Fig 8) 

Head dorsally more or less alutaceous, slightly wrinkled and impunctate except for setigerous 
punctures, clypeus as long as paraclypei, narrowed basaliy. subapically with a pair of pegs, each 
paraclypeus with a submargma! row of 6-8 setigerous punctures (3 large and well visible pegs. 2 
small and sometimes indistinct pegs, and 3 hair-like setae), eyes castaneous or reddish brown, 
ocular index I 87-2 24, oceJb from brown lo reddish brown, ocellar index 3 0-3 9, inferoceUar 
distance about 3 7-5 0 times longer than a distance between ocellus and the eye. antennae brown 
or pale brown, rostrum brown or pale brown, reaching middle coxae 

Pronotum trapezoid in outline, its disc undivided into two lobes, its anterior part impunctate 
except for setigerous punctures and sometimes for single punctures laterally, the posterior part with 
over a dozen scattered darker punctures, entire disc usually with more or less visible very small 
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punctures, lateral margins with 3 submarginal sctigerous punctures bearing long hair-hke setae, 
ventral short hairs visible; umbones swollen. 

Scutellum with basal and lateral rows of punctures well developed, the lateral rows not reaching 
the scutellarapex, all rows usually darker than the scutellar disc, the latter only with a few darker 
punctures larger than those on pronotuni. 

C'onum weakly punctured with punctures smaller than those on scutellum: clavus with two rows 
(short, long) of punctures, usually darker titan the remaining surface, mesocorium with two rows of 
punctures paralleling clavo-conal suture, punctures in the mneT row connected by an incised line, 
the remaining surface with scattered small and usually colourless punctures close in the apical part; 
exocorium impunctate except fora row of punctures parallel to mesocorium; costa without setigc- 
rous punctures; membrane extending well beyond the posterior extremity of abdomen, translucent, 
sometimes embrowned. 

Propleuron more or less alutaceous, depression usually darker than the convexities and hearing 
u few punctures close to coxae; meso- and metapleuron with c vapor a tori a not specifically modified. 

Legs not specifically modified, from pale brown fo dark brown, tarsi pale brown, tibia) spines 
blackish brown or dark castancous. 



figs 8-13 8 body punctaraticn, 9-J3 paramcro: 8-9 - Cfolocaoris monlftthl sp. n, 10 - Cktlocoru obscurus 
so n, II Chilocorts lasmanicus Lis. 12 - Chitocans neozealandicus I.aritficrc cl FrocschrcT, 13 - Chtlocoris 
bi'Oi Horvath 
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Ahdoininal sic mites from highly polished to alutaccous, almost totally impunctate except for 
segmental sutures accompanied by sparse rows ofpunctures; posterior parts of segments with long 
brown hairs, the lateral parts with a few long and protruding ha:r-like setae and several shorter, 
adjacent hairs. Pararaere as in Fig. 9. 

Measurements (in mm) (male followed hy female): body length 3.17-3.98,3.29-4.00; bodv width 
1.73-2.10,1.76 2.22, head length 0.48-0.64,0.51-0.60; head width 0.75-0.88,0.76-0.91; pronotum 
length 0.90 1.25.1.01-1.36; pronotum width 1.68-2.02,1.72-2. J5; scurelluni Jengrh 0.87-1.01, 
0.85-1.11; scutcllum width 1.05-1.25,1.05-1.33; antennal segments; 0.15 0.19 :0.07-0.11 :0.30- 
0.35:0.33 0.39:0.43-0.50,0.16 0.18:0.07-0.10:0.33-0.37; 0.35-0.40:0.45-0.51. 

DiSTPimn ion. Known only from Queensland. 

Etymology. The new species is dedicated to Dr. G. B. Monteith, an outstanding specialist on 
Australian Aradidae and a curator of Heteroptera at the Queensland Museum. 

ChUoeorix ncozealandicus Larivifre ct Froeschncr, 1994 

Cftilocorix neozeaiaiuhcug LanviCrc cl Froeschncr, 1994- 24 5. 

Matoual examined Queensland t male. Qld . Mary Cairncrow Pk . 6 km SS Malcry. II Nov. 1989, M Purcell 
(JECT): ! female, Brisbane. 21 4 57. Ilasclcr (UQIC); I male I female, SRQ. 28 15S> 153 16B, Sponphtook 
Repeater. 9 Jan - 9 Fchl9S5. CJ. B Mrvnicith, intercept traps 1000 m (QMBA); S male, KcnilwoTlh Slate 
Forest, via Kenilworth, S. E. Qld, 70 Oct. 197?. B K. & J A. Cantrell (UQlC). Nrvr South Wale* 3 males 2 
females. 10 22'S 152.44’fc Austr., NSW. Dcrrigo Nut. Hark. Domgo Comp. 13 IS Nov. 1990. A Kircjtshjk 
(ZIPR) 

Comparative notfs. The species was described and figured ;n detail by Lariviere & Froeschner 
(1994) and Larivicte (J 995). it represents the group ofspccies that is characterised by pronolal disc 
divided m;o two lobes by distinct transverse impressed line behind caili. Ch. neozcalunJicus is 
similar to Ch. obscuruy sp. si. in a body size and vestiturc, but can easily be distinguished from the 
latter by its impunctate head, ar.d the shape of paraa.eres (Figs 10,12). 

Distribution. Described from New Zealand and treated as an endemic species (Larivi6re & Froe 
schner 1994, Lanvi£ie 1995); previously not recorded from Australia. 

Chilocoris obscurus sp. n. 

(Fig. 10) 

Tvrr MATTT1IAI Hotutyp^ mate: [QUEENSLAND!: NEQ. I6 49’S I45 40*f!, Saddfc Mtn. 640 m, 10 Deo 1995 
7 Feb 1994. Monteith & Cook, pitfall traps. QM'f 46175 (QMBA) Pnralypes: |QL'F.ENSLANf>] l male. NEQ, 

15 49’S 145 4Q'F, SaCdlc Mtn. 640 m. 10 Dec 1995 - 7 Fob 1996, Monteith & Cook, pitlail trap, (QMBA): I 
male. Sfc’Q. 26.12‘S 151.44’E, Kcysland. 29 Sept -• 5 Dec 1994. (j. Monteith. intercept trap, open forest 
(QMBA), 2 males I female, Davies Ck Road, 20 km ESE Marceba, N. Qld. 4-J3 Dec im, 759 m, Monteith & 
Thompson, flight intercept trap (QMBA, UODZ); I male. SRQ; 25.29‘S 5 * ISO OB’n, Brp.ooro. 30, via Taroon, 14 
Nov 96 Jan 1997. Cook & Monteith. Raitcd flight intercept. 1)5? (UODZ); I female. Aust Qld SE. Taroora 
Dtatnct. Boygoniosi R. 12 Nov 1996. <J B. Monteith. QM Bcrlesotc No 9|4. 25 27*S*I50 02'E, Open forest. 
I«fj m, Sieved lirtcr (QMBA); J female. Tally R. Xing, ICfcrr. S Koomtooioomba Dam. N. Qld. 8 Dec 19$ 9 - 4 
Jar 1990, 750 m, Monteith Thompson & Jar.atzki, pitfall & intercept traps (QMBA), 3 females, C. Qld., 21 52‘S 
147 IS’F.. Upper Hall Ck, via Camilla, 4 Dee 96 • 6 Apr 1997. C! Monteith & E. Mulder, intercept. RF ac cicck 
(QMBA. UODZ), 1 female. SEQ. 25.27'S*I5O.02‘E. Taroom District, Bnggomoss No t. II Nov 1996 Jan 
1997. OF. i> Lew Jess, pilfelf. I0i (QMBA) 

Diagnosis. The new species is related to Ch neozealandicus in general habitus and the type of 
body vestiutre. Fur diagnostic cliaractcrs see the key and notes to ;hc previous species. 
Description. Jiody cohcoIotous, polished, slightly afutaceous, from brown to dark castaneous. 
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Head dorsaly wrinkled, and punctured with numerous small and a few large punctures; clypeus 
almost parallel-sided, slightly narrowing apically, as long as paraclypei, and with a pair of stout 
pegs; each paraclypeus with a suhmarginal row of 9 setigerous punctures (6 stout pegs and 3 hair- 
Itke setae), eyes red or reddish brown, ocular index 1.70 2.27; ocelli red or reddish brown, ocellar 
index 2.5-4 0. interocellar distance about 6-If) times longer than a distance between ocellus and the 
eye, antennae from brown to dark castaneous; rostrum from pale brown to brown, surpassing 
middle ofmesostemum. 

Pronotum trapezoid, anteriorly narrowed; its disc div ided into two lobes by w'ell visible, trans¬ 
verse (not interrupted medially, and not reaching the lateral margins) incised Line bearing several 
punctures; anterior lobe with numerous evenly spaced very small and almost indistinct punctures, 
and a few large punctures laterally, posterior lobe with numerous evenly spaced almost indistinct 
punctures, and with over a dozen irregularly scattered large punctures; umbones only slightly 
swollen; lateral margins with 3 setigerous punctures hearing long hair-like setae. 

Scutellum weakly punctured on a disc, punctures larger than those on pronotum; lateral rows of 
punctures well visible, punctures usually connected by an incised line, anil not reaching the scutel- 
lar apex; basal part with several punctures in a row. 

Corium distinctly punctured with punctures only slightly smaller than those on scutellum; cla- 
vus with two rows of punctures (short, long); mesocorium with two rows of punctures paralleling 
clavo-corial suture; the entire remaining surface of mesocorium w'ith evenly spaced punctures; 
execution impunctate, except for twu rows of punctures close to mesocorium, and a few punctures 
in its apical part; membrane semthyahne, embrowned, extending w'ell beyond the posterior extrem¬ 
ity of abdomen. 

Propleuron atutaceous. almost impunctate; median depression with a few coarse punctures close 
to coxae; meso- and mctaplcuron with evaporatoria typical of the genus. 

L«gs from yellowish brown to brown, no: specifically modified; tibial spines castaneous or dark 
castaneous. 

Abdominal stemites from brown to dark castaneous, alutaceous, impunctate, each stemite late¬ 
rally and posteriorly with shining adjacent hairs. Paramere as in Fig. 10. 

Measurements (in mm) (male followed by female): body length 3.90-5.50,3.75-4.91; body width 
2.08-2.91,2.04-2.69; head length 0.60-0.75,0.56-0.75; head width 0.89-1.13,0.92-1.03; pronotum 
length 1.29-1.58, 1.18-1.42; pronotum width 2.05-2.61, 1.99-2.37; scutellum length 0.98-1.22, 
0.99 1.20; scutellum width 1.29-1.66, 1.25-1.46; antennal segments: 0.18-0.20:0.08-0.10:0.26- 
0.40:0.27-0.39:0.33-0.45,0.18-0.19:0.07-0.08:0.28-0.35:0.28-0.33:0.34-0.43. 

DtSTRJ3unoN. Know'n from SEand NE Queensland. 

Etymology. The name of the new' species is connected with its concolorous dark body surface. 

ChUocoris tasmanicus Lis, 1995 

Chilocons tasmanicus Lis, 1995. 226. 

Material examined Tasmania. HoJotypc female, Tasmania. Unbar; Holotypc. Chilocoris iasmttr.u.'us Lis. del. J.A. 
Lis (BMNH) Queensland 2 males 2 females, SEQ, 28 I5S']53.I6E. Sprir.gbrook Repeater, 9. Jan - 9. 
Feb 1995, G H Montcith, intercept traps. 1000 m (QMBA); I mala. Aust. Qld SE. Sprir.gbrook Repealer, 14 
Mar 1997. Monloith & Russel, QM Berlcsalc No. 922. 28.15S* 153 16E, rainforest. 1000 m. sieved liUcr 
(QMBA); 1 male 2 females. SEQ. 28.02’S 152.23'E. Bare Rock. 2 km N of Mt Cordeaux. 1100 n. 31 Dec 93 - 
20 Feb 1994. G. Montcith. intercept (QMBA); 1 male 4 females, SEQ, 26.16’S 151.25‘E, Koy Property al 
Bngooda. Bottom silo, 15 Dec 94 26 Jan 1995, G. B. Montcilh, intercept Irap, vino scrub (QMBA); I male I 

female. Bcllcndcn Ker Range. NQ, Summit Tv Stn . 29 Apr 2 May 1983, G. B Montcith D. Cook, QM Bcrlcsatc 
No. 575, 1? I6'S 145.51’E. rainforest, 1560 m, moss on ground (QMBA); 2 males, O'Rcillcys Guesthouse. 
Lammgton Nal. Pk, Qld., 14 Dec 1981, G Montcith & D Ycatcs. QM Bcrtesatc No 377, rainforest, sieved litter 
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(QMBA). 1 female, Lorn Nat Fk . Qld . 20 May 1962. B Bateman (UQIC). I male. Lever’s Pialcau. Via 
Rathdowncy, 4 April 1964. S. Qld. J L. Dunwoody (UQIC). I male, SLQ, 28 I2S 151. 12’F, Tullawalla), Binna 
Burra. 3 Dee 94-9 Jan 1995, 0 Montcuh &. H Jancrrki, intercept trap. 950 in (QMBA), I female. NF.Q. 
I9 07‘S 146 23'E. Ml Halifax summit. 1050 m, Ian 20 Mar 1991, A. Graham, pitfalls & intercept (QMBA); 
I female, N F. Qld . 19 I6*S 147.03’F., kit Cleveland, 500 m, Jan 12 Mnr 1991, A. Graham, rainforest traps 
(QMBA), I female. Queensland, NtQ. Kungclla N. P. palm lookout. 18 Apr 1979. G B. Momcilh. QM Berk sate 
No 32. 21 IDS 141 3 IE. rainforest, 700 m. stick brush mgs (QMBA). 2 females, Windsor Tahlcland. K. Qld. 27 
Dee 88-8 Jan 1989, 0. Schmidt & ANZSF.S, Site 6, tit intercept (QMBA) 

Comparative notes. Ch. tasmanicus is closely related to Ch. australis (for separating characters see 
the key). Since the former species was hitlieito known only by theholotype female, the complemen¬ 
tary notes Lo its original description are presented below: 

Body from brown to dark castaneous. 3.51 -4 .46 mm in length, 1.95-2.44 snm in width. Eyes from 
dark brown to dark castaneous, ocular index 2 11 3.40.ocelar index 2.4 4.0. interoccllar distance 
about 4.0 5.5 times a distance between ocellus and the eye. Paramcrc as in Fig. 11. 

Distribution. Known from Tasmania and Queensland. 


Key lo the Australian species of the genus Chilocoris 
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Pronotun divided into two Jobes by distinct transverse impressed line behind caJli... 2 

Pronolum without a transverse impressed line behind call!. . 4 

Body length no: exceeding 3 0 mm (1.9-2.7). dorsal surface with numerous distinct short hairs .. 

.. ..... CM barbutae Lis 

Body length exceeding 3.0 mm (3.7-5.5). dorsal surface with single hairs present only on the body margins 

Head wrinkled, and distinctly punctured between eyes; paramcre as in Fig. 10.. Ch obscurus sp n. 

Head only wrinkled, impimetate between eyes, parair.crc as in Fig. 12 . 

.... Ch neozcohrulicus Lar:vi6re cl Frocschncr 

Fronotal disc weakly and almost evenly punctured; a transverse row of punctures behind call* absent; paramcrc 

as in Fig 9 . . . Ch mvnieilht sp n. 

Fronotal disc with distinct, usually intciruptcd medially transverse row of punctures behind calli: paramcrc not 

as in Fig 9 ...5 

Body bicolorous, conum entirely or al least mcsocorium colourless and translucent... 6 

Body concolorous. mcsoconum of the same colour as pronorum and scuicllum. never colourless.. 7 

Conum almost entirely colourless or milky white, except apical brown patch end brown punctures (Fig. I); 

paramcrc as in Fig 3 . . CM bicolor sp n. 

Clavus and cxoconum as coloured as scutcllum, mcsocortura at least medially colourless or milky white, 

paramcrc as in Fig 13. CM biroi Horvath 

Each parndypeus with 6 suhmarginal sctigcrous punctures bc'anng 3 pegs and 3 hair-tike setae; eyes large, 

ocular index about I 9, paramcrc as in Fig. 5. Ch. entzioidex sp. n 

F.ach pamclypciis with 9 sunnurginal seiigcrous punctures bearing 6 pegs and 3 bair-likc setae; eyes .smaller, 

ocular index about 2.1-3.6; paramcrc not as in Fig 5... 8 

Body elongated, almost parallel-sided. 1.9 2 3 limes longer than broad (Fig 2); lateral margin* of pronoUini 

with denude at the base of the posterior submarginal hair-like setae, paramcrc as in F’sg 4 ._.... 

.. .. Ch. cetitrostephoidcs sp n. 

Body ovate, 1.7 1.9 Times longer ihan broad; lateral margins of prenorum without denticle, paramcrc cot as 

in Fig 4 . 9 

Body small, about 2 3 mm in length.......... Ch fluv tu *p n 

Body larger, exceeding 3 0 m:n 10 length <3 4-4 5 mm) .. 10 

Eyes larger, ocular index index about 2.1-3.4; body exceeding 3.5 mm (3.5—4.5 mm) ir. length, paramcrc ns 

in Fig. It. . CM lasmamcur Lis 

Lyes smaller, ocular index index about 3.6: body not exceeding 3.5 mm (3.4 mm) in length, paramcrc no: as 
in Fig 11 .. Ch. uustiahx Lis 
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BOOK REVIEW 

KLIICi W S & CUMMINGS M R Concepts of Genetic*. Fifth edition Upper Saddle River, New Joscy 
Prenucc-HalJ. Simon & Schuster/A Viacom Co . 1997 XXI-703 pp. appendices 58 pp Formal 210*275 mm 
Hardbound, pnee USD 44 50 ISBN 0-13-531062-8 

hirst author IS currently professor of biology at the College of Now Jersey in Frwing The second author is currently 
associate professor in the Department of Biological Sciences and m the Department of Genetics at the University 
or Illinois in Chicago As indicated in the preface, this publication is now well into its second decade providing 
support to students as they study one of the mast fascinating scientific disciplines First edition occuicd in print in 
1983 This edition reflects progress over the past decade, namely m the toclinology of recombinant UNA. in 
genetics Of cancer and of the immune response, and in population mid evolutionary genetics 

The volume consists of 25 chapters divided into three well-balanced parts liach chapter begins with brief 
chapter concepts Introduced has been a series of 15 essays, each containing a section referred to as Genetics, 
Technology, and Society. These essays appear near the end of most chapters and arc pointed up by colour In 
conclusion, outlined are summaries, key icrms, insights and solutions, problems and discussion questions, extra- 
spicy problems, and references for further readings 

At the beginning, the rirst chapter is concerned with the introduction to genetics while stressing the historical 
ccnicx: and basic concepts of genetics, investigative approaches and the impact of gcncucs on society, including 
the eugenics the misguided application of science 

Part one - Heredity and the Phenotype incorporating chapters 2 through 9 provides insights into 
general terms in genetics In the chapter on cell division and chromosomes described arc cell structure, various 
aspects of chromosomes, mitosis and cell division, genetic regulation of the cell cycle, mciosis and sexual repro¬ 
duction. the syr.aptoncmsl complex, and more In following chapters attention is paid to Mendclian genetic* and 
Mcndclisn ratios, to linkage, crossing over, and chromosome mapping, to recombination and mapping in bacteria 
and bacteriophages, to extensions of genetic analysis, notably to genotypic expression, continuous variations and 
polygenes, hcritability, and to use of haploid organisms in linkage and mapping studies In concluding chapters 
cxlranuclcar inheritance, chromosome variation and sex determination arc looked 3T 

Part two Molecular Basis of Heredity embrassmg chapters 10 through 17 concentrates attention upon 
nbonuclcid acids and their functions m genetics Discussed arc structure and analysis of DNA as genetic material 
in bacteria, bacteriophages and eukaryotic organisms. RNA as gencuc material. DNA replication and recombina¬ 
tion. storage and expression of genetic information, proteins as end products of genetic expression including 
inborn errors of metabolism There follows a chapter dealing with gene mutation, DNA repair, and transposablc 
elements Two chapters arc devoted to recombinant DNA technology, while enlightening the c3omng RNA in host 
cells, constructing DNA libraries, sequencing and PCR analysis, DNA fingerprinting, genome analysis, and more 
Concluding chapter examines genomic organization of DNA viruses, bacteria and eukaryotic cells 

Part three Advanced topics in genetic analysis - composed of chapters 18 through 25 ensures coverage 
of regulations of gene expression in bacteria, phages and eukaryotes Following chapter concentrates on cancer as 
a genetic disorder at the cellular level that involves mutation of genes, taking the role of environmental tactors and 
viruses min account Fmai topics arc dedicated to the gencuc basis of immune response, to genetics of behaviour, 
population genetics, and to evolutionary aspects of genetics 

In addition to the text, there arc three appendices appendix A contains tnfrrmation on physical and chemical 
techniques that huve been important in molecular genetics, appendix H offers an extensive glossary of terms 
relevant to genetics, appendix C summarizes solutions to selected problems and discussion questions Illustrations 
arc situated practically on each page The majority of Itgures are presetted m colours Line drawings present 
chromosome and genetic maps, karyosypes and genotypes, biological cycles, clinical syndromes, modelled struc¬ 
tures of bioraolociile.s. schemes of genetic processes and procedures, diagrammatic representations, pedigrees, and 
more Micro- mid ir.ucropbolographs depict prokaryotic and eukaryotic cells and organisms, laboratory proce¬ 
dures, clinical aspects, histological sections, computer-generated colour-enhanced electron micrographs, etc In 
short, it takes a delight in turning the leaves of this excellent and user-friendly textbook 

Jtndhch .lira 
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Abstract. Two new Spocies of Ambrysinae from Minas Goraic (Rrazi!) arc described: Ambrysus (MclUncJla) 
lamprus sp. n. and C'arval/rotdla stysi >p n. The genus Mettmctlo Dc Carlo. 1935 is reduced to subgcncnc 
rank within Ambrysus .StflJ, 1862 and keys to species cf Ambrysinae in southern Brazil and northern 
Argentina arc given. 

Taxonomy, new species, new status, key, Heleroplcra, Nmcorldae, Ambrysinae, Neotropical 
region 


INTRODUCTION 

Within the framework of preparing identification keys to the water bugs of the Brazilian state of 
Minas Gerais we came acioss the wo interesting new species of Ambrysinae described below. As 
the keys are not supposed to contain descriptions of new species they are described :n this paper, 
with some other data or. the systematic* of Ambrysinae ill southern Brazil and northern Argentina. 

MATERIAL AND METHODS 

Measurements arc in mm, the length of an eye is measured along us inner margin, it! width perpendicularly on ns 

inner margin 

Repositories MZSP. Muscu dc Zoo login ila Univcr^irlade de Sto Paulo, 01.051 RAo Paulo, Brazil and NCTN, 
Nicscr Collection, Ticl. liic Netherlands 


SYSTEMATIC PART 

The Ambrysinae are mainly characterized by the propieura posteriorly meeting medially and co¬ 
vering part ofthe prosternum. The subfamily has so far only been found in the Americas They are 
stream inhabiting insects although one ofthe best known species, Ambrysus mormon Montandon, 
1909, may occasionally occur in lakes. 

The rank of Ambrysinae is still under discussion. Some European authors consider them to be a 
tribus Ambrysim either in Naucorinae (Popov 1970, Nieser 1975) or in Cryphocririnae (Stys & 
Jansson 198$. Mahner 1993). American authors on the other hand have a tendency to consider 
them a separate subfamily Ambrysinae (Usinger 1941, La Rivas 1971, Poiheinus & Pofhemus 198$). 
The cladistic analysis of Naucoridae by Mahncr(1993) is unfortunately inconclusive so, somewhar 
arbitrarily, wc decided to follow American usage and consider them a subfamily of Naucoridae. 
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Tiie Ambrysinae contain about 75 species (La Rivm 1971.1974,1976) ofwhich only five are not 
in the genus Ambrysus s.!.; two species of Cafaractocoris in Mexico and Mcsoamerica and three 
of Curvalhoiella m South America. The genus Ambrysus is richest in Mexico anti southwestern 
U.S.A with about 40 species nearly all endemic to that area. Southern Brasil and northern Argentina 
together do not badly with 16 species. As there i.sito identification key available for this region, we 
prepared one. Combined with the key in Nieser (1975) the Ambrvsinae fauna of Brazil should be 
covered. 

De Carlo (1935) erected the genus Melloielh o:) the basis of a large species M. truncaticoUis , 
with strongly reduced membranes and a characteristic tr.angular pronotum with straight margins. 
Otherwise it fits fully into Ambrysus and although the other brachypterous species of Ambrysus (A. 
sit>/i7)with reduced henuelytra has less reduced membranes, we consider it different at subgeneric 
level only. 


Key to genera and subgenera of Ambrysinae 


1 Fine and dense piJosity on abdominal vcnicr reaching lateral margin (genus Ambrysus Sifll 1862) .... 2 

- Abdominal verier laterally with a distinct bare shining banc. 6 

2 Met alibi a wilh «t least four distinct transverse rows of spines distally. lateral angles of eyev shandy angulaic, 

length 10 tnrr or more.subgenus Picropr La Rivers 1952 

Mondypic Ambrysu* (P) ur.-nt-fri nonhem pan of S America. 

- Metatihia wilh no more than three transverse rows of spines distally, lateral angles ol eyes rounded.3 

3 Pronotum obliquely truncate laiero-caudatly resulting in sharp sub-caudal lateral angles, membrane of nghl 

hemielytron of brachypterous form reduced lo a narrow strip, macroplerous form nol known, large species, 
length over II mm . subgcr.us MtttoteUa Dc Carlo. 1935 stat n. 

Two species in S Brazil 

- Posiero-lateral angles of pronotum rounded, membrane of hemidytra well developed even in (rare! biachy- 

ptcrous forms ... 4 

4 Flmd wing without a costal cell. .. subgenus Atyifa/sus La Rivers, 1965 

Monotypic: Ambrysus (A.) fur.ebrn La Rivers. 1965 California 

- Hind wing wilh a costal cell . . 5 

5 Prosternum medially fused lo propleura ..subgenus Syncolhs I-a Rivers. 1965 

Nine species mainly SW L' S A. to NW S America. Ambrysus 15) irmomus l* Rivers. 1951 in S. Brazil 

Prosternum wedio-postenorly disappearing under the propleura, not fused with them.. 

. subgenus Ambrysui Sl31. 1861 

About 60 species from W. U S A to N. Argentina. Especially rich in species in SW U. S A and Mexico. 

6 Anterior margin of pronotum medially with a distinct and deep excision, punctures dorsally on body with 

distinct fine granules. . Cauuactocvns Usmgcr. 1941 

Two species. Mexico and Mesoameriea. 

- Anterior margin of pronotum medially only shallowly curved caudad. punctures (tonally or hody without or 

with indistinct fuie granules . ... CanuIiwieJla De Carlo, 1963 

Three species. S America. 


A second species of subgenus MelUwUa has been found in Minus Cera is. 


Ambrysus (Melloidla) lamprus sp. n. 

(h'ig-1) 

Tver, material HoSotypc brachypterous male (only specimen known) BRAZIL Minas Gcrmt, Barragcm dc Trcs 
Manas. Rio S F'ranvsco, Keb. 1965. leg W. Minimus (temporarily NCTN, to be transfcrrstl to M/.SP) 

Description Medium sized flat species, length 11 .6, width (across embolium) 7.6, height at level of 
mclacetabula 1.4. Colour yellow with medium brown pattern, rather indistinct on head, pronotum 
and scuteJlum. distinct or. hemielytra (Fig. I). 





I lead, width 2.73, median length 1.80, interoculus anteriorly 0.98, posteriorly l 40, length of an 
eye along inner margin 1.20, width of an eye 0.77. Anterior margin oi'head only slightly projecting 
in front oflabnim (0.05). La brum semicircular, twice as wide as long (0.55*0.27) 

Pronotuin, width 6.26, median length 1.65, maximal length (at level of antcro-lateral angles) 2.43, 
length along lateral margin 2.71. lateral margins indistinctly serrate, best visible in ventral view 
Postero-lateial angles acute, die smaller more posterior angles also acute (Fig. 2). Propletua fused 
with prostemnm but more elevated than in subgcnus SyncoMs. Scutetlum, basal width 3,35, median 
length 2.04, lateral margins slightly .sinuate. 

Posterior pan of head, pronotum, scutellum and hemielytra except membranes densely beset 
with fine punctures; those on hemielytra except on embolium each provided with a fine granule. 

Hemielytra, reaching apex of abdomen, leaving a distinct strip of eonnexjvuin uncovered, with¬ 
out clavaJ suture or nodal furrow, right membrane reduced to a narrow- strip, left membrane broader 
but covered by right hemielytron. Length of el aval commissure 2.33. 

Caudolateral angles of conncxiva 3 6 spinose (Fig. 1); lateral margins distinctly senate, on 
segment 4 about 12 serrations/mm. 



Fig I. Ambrvsus ( Meiloiella ) tompnts sp. n. hcloiype male, habitus (scale 2.5 ir.m). 
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Fore leg, femur Aliened bul broad (L/W 3.1/1.7), tibia 2.5 times as long as tarsus (1.5/0.6). 
Middle leg, femur six times as long as wide (3.2/0.55), tibia distinctly shorter than femur (2.8) with 
two transverse apical combs of spines. Hind leg, femur seven times as long as wide (4.0/0.68), tibia 
longer than femur (4.5) with two apical combs. 

Abdominal stemites covered with fine dense pilosity neatly reaching lateral margins. 
Ktymqlogy. Lamprus, [atinization of Greek Utmpros, splendid or striking, referring to the beautiful 
dorsal pattern of This species. 

Comparative notes. Ambrysus ( Melioiella ) lamprus sp. n. is not very similar to any known species. 
Its general shape is similar to A. (M.) truncaticollis which is, however, distinctly larger (length 
about 15 mm) and has unicolorous dark hciniclytra. 

The Ambrysus species of the U. S. A. and Central America have been treated by La Rivers (1953) 
and Usingcr (1946), the species of N. Brazil can be identified with Nicser (1975) bul there are no 
recent keys for the comparatively rich fauna of S. Brazil and N. Argentina. With the key below we 
try to fill this gap. 


Key to Ambrysus from S. Brazil and N. Argentina 

l Metatibia with at least 4 distinct transverse rows oi spines at distal end, lateral angles of eyes sharply angulate, 

length £-11 mn Widely distributed m N. Brazil and Guyanas, reaching Mato Grosso... 

.... A. ( Picrops ) usmgen Lo Rivers. 1952 

MclaUbia with no more tlian 3 transverse rows of spines distully, laleml angles of eyes rounded .2 

2. Pronotum obliquely truncate latcro-caudally reselling in sharp sub-caudal lateral angles, membrane of right 
hcmiclyiron of brachypterous form reduced to a narrow strip, macropicrous form not known, larger species, 
length over 11 mm (submenus Melioiella). .... 3 

- Postern-lateral angles of pronotnm rounded, membrane of hcmiclytra well developed in (rare) brachyptcrmis 

forms.. .... 4 

3 Large species, length about 15 mm, hcmiclytra except for embolium unicolotous dark, S3o Paulo, Sta Cata¬ 
rina. Rio Grande do Sul. A. ( Melioiella ) truncaticollis Dc Carlo, 1935 

- Smaller species, length nearly 12 mm. hcmiclytra variegated yellow and medium brown, Minas Gerais. 

. A ( Melioiella ) lamprus sp. n. 

4 Prostemum and proplcura fused, lying in one plane, male lacking the process on left side of tcigitc 7, Mato 

Grosso. Sta. Catarina. A ( Syncolhs) leutomus La Rivers, 1951 

- Proplcura medially lying venlrally of proslemum (subgenus Ambrysus) . 5 

5 Larger species length 10 mm or more. 6 

- Smaller species length up lo 10 mm. 9 

6 Median angle of posterior margin of conncxivum of segment 6 (at base of operculum) in females with a tooth. 

- Median angle of posterior margin of conncxivum of segment 6 (at base of operculum) in females without a 

tooth, Argentina: Salta........ A (Ambrysus) gemignanh Dc Carlo. 1950 

7 A relatively broad species, ratio length-width 1.5 (L/W 13/8.5), Central Argentina. C6rdoba, Tucuman. 

. A. (A.) fucatus Berg, 1879 

- More slender species, lengtb/widlh I 8. 8 

8 Posterior width of pronotum 6.27-6.67mm, body length I3.0-I4.2mm, NW Argentina: Jujuy. Salta . 

. A. (A.) bergi Montandon. 1897 

Posterior width of pronotum 5 96-6.27mm, body length Il.9-I3.2mm, Central Argentina C6rdoba, San 
Luis; 7 Bolivia. Remark: A bergi and A. ochraceus arc very similar, see Lopez Ruf (1993) who also doubts the 

occurrence of A. ochmceaus in Bolivta in view of distribution in Argentina. 

. A. (A ) ochraceus Montandon, 1909 

9 Ciudolatcral angles of conncxiva 4 & 5 (3 & 4 visible) distinctly spinosc. 10 

- Caudol&tcral angles of conncxiva 4 straight, of connexiva 5 with a small spine. Only known by the holotypc 

from Pernambuco, the better known A. stall La Rivers from Guyanas, Pard and N Amazonas may be a 
subspecies of A obscurants (Nicser 1975). A (A ) obscuratus Montandon, 1898 

I 0 Claval suture aosent, hcmiclytra nol reaching apex of abdomen but membranes well developed, broad margin of 
conncxiva exposed, bead (except eyes), pronotum. scutellum. embolium and conncxiva (except for small dark 
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spot anteriorly) yellow, hemielytra blackish, (except ill defined V-shaped yellowish spot apically or coriun), 
southern part of Parf. only 4 specimens all hrachyptevouft nrr known, the macroptcrous form will probably l«o 
recognizable by its variegated pattern ... . . <4 [A.) xiohi Dc Carlo, lObfi 

- Claval suture present, hcmidytra reaching or nearly reaching Ihc apex of abdomen, exposed area of connuxivn 

narrow...... II 

I I Pronotum anteriorly with a distinct median depression (net the incision but in dorso-vcrlical direction), 

comparatively broad ova) shape, length 8.5 mm, width 5.2 mm. Argentina: Comcntc.s, Misioncs. 

.. A (A ) acula'igutux Mnntimdon, 189? 

- I’ronotum anteriorly without median depression, rather narrowly oval shape, length 8.2 mm, width 4.5 rnm. 

..... 12 

1 2 Anrcro-latcral angles of pronomm narrow (but not pointed), lateral margins of pronotum finely crcr.ulatc- 

serrate. Mato Grosso. Cuitibd. A (A.) frafemux Monlaitdon. 1897 

Antero-luteral angles of pronolum obtuse, lateral margin not serrate. ? Minus Gerais: Ouro Preto Monlaiidon 
1897 gives Villa Rica, tirCsil Dc Carlo 1950 supposes ibis is in Paraguay but n probably refers to Vila Rica dc 
Ouro 3*rcto which until 1897 was the capital of Minas Gerais. A. (A.) auemmiui Mcnlandon. 1897 

The genus Cirvuihou'Uo contains two species, we can add a third collected in SW Mirtas Gerais, closely tohtcd In 

C, betheri Dc Carlo which is also from Minas Gerais. 



Fig. 2. Carvalhoieila stysi up. n. holotypc female, habitus (scale 2 5 mm). 
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CarvathoicUa styxi sp. n. 

(Figs 2 3) 

Tvl'P. M\! ijcial Hnit'lypc female and 2 female paralypcs. all macro pierne *. BKA7.lt. Minns Gerais, SJo Koque, ill 
loot of watcrlal! ai Nfc edge of Sena da Cimasira (2<J’ I?’ 12*" S. 46' 24' J4 V W). pix»J and beginning of slrcam. 
one specimen from narrow crevices in wet rock behind the waterfall, current in pool virtually 7£ro, m stream 
variable, leg N Niescr & A Pclli (N9637) (NCTN) 

DnscRfi'nov. Medium .si/ted species, length JO. I !0.7, width (across embohum) 6.7-6.8. Colour dark 
brown, with lateral margins of pronotum. embohum, connexivum and legs yellowish. 

Head, width 2.90-3.05, median length 1.75-1.82, interoculus anrcriorly 1.17-1.22, posteriorly 
1.42- 1.52. length of an eye 1.27-1.32, width of on eye 0.80 0.87. Anterior margin of head only 
slightly projecting in front of labrum(0.1). Labrum two thirds long as widc{0.4/0.6). apex bluntly 
rounded. 

Pronotum, width 5.7-5.9, median length 1.70 3.86, maximal length (at level of antero lateral 
angles) 2.50-2.60, length along lateral margin 2.73-2.78, lateral margins smooth. Posfero-latcral 
angles rounded (Fig. 2). Propleura lying over prostemum not ftised medially. Scutellum, basal width 
3.75-3 90, median length 1.80—1.85, lateral margins slightly sinuaie. 

Head, pronotum, scutellum and hemielytra except membranes and lateroposterior art of embol- 
ium densely beset with fine punctures each provided with a very' small indistinct granule. 

Hetnielytra, reaching apex of abdomen, leaving a distinct strip of connexivum uncovered, claval 
suture and nodal furrow distinct, membranes well developed. Length of claval commissure 0.95- 
1.01, length ofetr.boiium 3.1-3.2, greatest width of emboiium 1.0-(.1. 

Outer margin of connexiva virtually continuous and smooth (non-serrate), caudolateral angles 
ofconnexiva truncate or slightly rounded except for segment five which has a very' short blunt 
spine contiguous with the outline of abdomen. 

Fore leg, femur swollen and broad (L/W 2.3/1.9), tibia four tunes as long as tarsus (1.6/0.4), claws 
absent. Middle leg, femur four times as long as wide (2.7/0.7), tibia distinctly shorter than femur (2.7/ 
2.2) with two transverse apical combs of spines. Hind leg, femur four and a half times as long as wide 
(3.3/0.7), tibia slightly longer than femur (3.6/3.3) with two apical combs ofspines. 

Abdominal stemites covered with fine dense pilosity, a broad median band and broad margin 
laterally on connexiva bare. Female lateral margin of stemite 7 concave, genital operculum apically 
shallowly incised with a pair of small sublateral swellings (tig. 3). 

Etymology. Named for Prof. Dr Pavel Stys for his contributions to the knowledge of Hetcroptcra. 
Comparative notes, see key below. 



hig 3. C stys: sp n parulypc female, apex ol abdomen in ventral view (scale 1.0 mm) 
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Remark Nieser (1975) placed Carvalhoiella in Nauconnae mainly because De Carlo (1963) does 
not mention some important characteristics of Ambrysinae in his description of the genus After 
studying actual specimens we conclude that the genus should be in Ambrysinae afiei all, especially 
:n view' of the prostemal structure. 

Key to the species of Carvalhoiella 

1 Smaller s'ktc:cj>, length 8 5 mm, dorsum smooth and shiny, Surinam 

- Larger specie*, length 10 mm oe more, dorsum punctate ontl dull 

2 Length 12 rr.m. Icmalc operculum upically straight, Brazil Minas Gerais 

- Length less than 11 mm, female operculum apically concave, Brazil Minas 


C becken De Carlo. 1963 
Gerais C styxi sp n 
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Abstract. I lie IbIcibI lltorucico-abdomiiial regions of thirty species of thirteen genera oi tlic lam.lies 
Notonciluluc. Plcidac. anil Hclotrcphidac (Notoncctiduc. Noto*ecia L., I ’58. Endharti Spmola. 1837. 
Aphtlonccia Lansbory. 1965. Nychta Slil. 1858, Mariare^a While. J879. Anisopr Sptnolii. 1837, Duenaa 
Ktrkaldy, 1904, Plcidac Plea I .each, 1817, Paraplea F.saki cl China, 1928, Hclotrcphidac: Ilelotrephes 
Stdl. 1858. Dirlot'ephcs PolhcmuS, 1990, Idiotrephes Luitdbhd, 1933, Trcphnlumas Popiiek, 5tys cl 
lonncr, 1988) were studied. A simple method for generalization of architecture ol‘ the studied body region 
was developed Tln» method m usable for valid companson ot mam structure*, for study of their ongm aad 
anugeiKtic changes. The morphological features of the plerolhorax and basal abdominal region arc partly 
influenced by the locomotion, feeding and respiratory strategies, and by the ptcropolymorphism loo 
Nevertheless, they have significant differences on the taxonomic level of Tribes, subfamilies and families. 
Some anagOnctiC ticncfc of the aitangemciil of the lateral pterothoracic region end the ihumcico-obdominaf 
junction were ascertained in the particular taxa. A hypothesis on the origin and humolugizuuon of the 
individual parts of the thoracico-abdominal junction was expressed 

Morphology, plrml boraric pleura, thorarico abdominal region, phytogeny, ana genet ie trends, 
classification, aquatic Hcteroptcra. Notonectidar, Plcidac, Hclotrcphidar 


INTRODUCTION 

Aquatic bugs are often used as a model group of true bugs for various kinds of ecological, physio¬ 
logical and morphological studies. Special attention has been paid to the study of the morphology 
of its ventrolateral thoracic region and the base of abdomen. The results of studies of these body 
regions have been summarized by Papadek (1987) and Papacek et al. (1990). The reason for atten 
tion, that is paid particularly to these body regions, is that they arc funclionally important for 
respiration and their architecture reflects some life sltalegies loo. 

This research was concentrated on looking for the main characters of the formation of the lateral 
pterothoracic and thoracico-abdominal body region in three families of aquatic bugs, which axe 
accepted as phylogenetically closely related (see e. g. Schuh & Slater 1995). Margaret C. Parsons 
(1974). the author of today already classic but still up to dale studies about this region of cxoskelc- 
lon in water bugs, studying thirteen species of Naucoroidea. found that in the morphology of 
studied area there exist certain inter- and intrageneric differences. She came toa conclusion that the 
modifications of pterothoracic pleura did not reflect the phylogenetic relationships but are partly 
functional adaptations. It is quite possible that exclusive pterothoracic and thoracico-abdominal 
architecture has never been used for any studies on the phylogeny of Neponiorpha for this reason. 
Nevertheless, Mahncr (1993) have used some particular characters of this body region for his study 
of phylogenetic relationships in nepomorphan bugs. Ammorim et ul. (1996) staled that thoracic 
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scleritcs presented useful information for concerning the discussion about the phylogenetic rela 
tionships among the basal stems of Diptera. Author of presented study supposed the pterotho- 
racic and thoracico-abdominal archttecrure reflects the phylogenetic relationships between an 
individual laxa (especially between taxa higher than the genera) in Nepomorpha. It is a question, 
what characters and what level of generalization should be used for morphological comparison of 
individual structures and for the judgement of phylogenetic relationships 

The following main questions were put. (1) How is the thoracico-abdominal junction formed in 
individual taxa ? ( 2 ) Is it possible to homologize the thoracico-abdominal sclente which has an 
unclear origin 1 (3) Is it possible to define the individual taxa through the mediation of the architec¬ 
ture of the studied body region ? If so on what taxonomic level ? (4) What onagenettc trends in the 
architecture of rhis body region are expressed in the Notoncctidac, Plcidae and I Jelotrephidae V 

MATERIAL AND METHODS 


Material examined 

Nmonectidac . Notoncclinac: Notonoclini Notnnecla glauea I., 1758, .V tutea Muller. 1776. N vtndts Delecurt, 
1909. (all from Central Europe. Czech Republic), N unduhua Suy. 1832 (from Notch America. Canada), k'ntthu- 
res tiliaia (b'abricius. 17981. £ nmea (SUJ. 1854) (both from Southeast Asia, Vietnam). F snbna (Still. 1855) 
(from N'onhca.'t Africa, Ethiopia), E woodwardi Lansbury, 1968 (from Southwest Australia, Victoria), Aphe- 
hinata guvim Lansbury, 1966 (from Southeast Asia, Vietnam) (all specimens with hindwings of (Eiucropicrous 
type (- macr)) Nychiinr Nychits h/tptda Still. I860 (hindwings of micropIcrotJ type (- trier) (from Northeast 
Africa, Sudan). Manarcga membranacea White, 1879, M gonostyla TruxaJ. 1949 (both from South America, 
Guyana), M. hotidurc/uts Bore, 1932 (from Central America, Panama) (all specimen* r>f Mariarega spp wiih 
hindwings of nrachyptcrous type 1= brach)) Anisopinac: Arusops xardeux xardeux Hcmch-Sdwcf&r, 1849 (from 
Southeast F.urope, Turkey, macr), 4 breddim Kirkaldy, 1904, A bnuvien Kirkaldy. 190-1 (both from Southeast 
A$IB. Vietnam, rnucr.. and brach.) A nasulux Ficbcr. 1851 (from Southeast Asia. Vietnam, and North Australia, 
Northern Tentoiy; macr, ond bmeh ), A ihu-ncmunm Lundblad. 1933 (from Southwest Australia. Victoria, 
brach ). Buenoa mu <h Truxul. 1953. B incompia Truxal, 1953 (both from South America, Guyana, brach), fl 
greul r.v Truxal. 1953 (from Central America. Mexico, bf3ch ) 

Plcidac Pina mntuttsztma Leach, 1817 (from Central Europe, Czech Republic, macr.), P (Neoptea/ zinnia 
(Ficbcr. 1814) (from North America, USA, Connecticut, inter) Paraplea rn,h$ltngtieedu (MuHuorura. 1905) 
(from Southeast Asia. Vietnam, macr.. and inicr). Parupleu pullula (Stdl. 1855) (from Alnca. Sudan, micr.) 
liclotrcphidac llclotrcpbmac. Helotrephini. Helotrephes senuglobosus Slit. I860 (macr.. and micr.) -' Lim- 
notrephim Dixlolrepkex srya Polhcmus, 1990 (micr), Idioirephes chinai Lundblad. 1933 (macr, ind micr)' 1 . /. 
numr Pap36ck, 1994 (micr). Trcpbotomasinae. Trephotomas compadux PapaCck. Stys cl Tenner, 1988 (micr) 
(all hclolicphtd spp. from Southeast Asia, Vietnam) 

Methods 

The material ivs.> preserved m 70% ethanol, some specimens in ftauin's fixative, and dissected in 96% ethanol 
under u Stereoscopic microscope Soft tissues were hand-removed, using watchmaker forceps Since clearing ill 
lactic acid, tended to hend using a sharp razor blade Separated parts of exoskcleton were mounted in Hupurai or 
HukiU for microscopic examination. For SbM examination the specimens were lyophylizxd in a Lcybold-llcracu? 
appaiatus, coaled with a pold-paiadium mixture in a Pollaron apparatus, and studied and photographed under 
ilcreosc.in microscope The real characters of individual model species, as well as tbc main structures presented ir. 
generalized figures (see helow), were compared and analyzed 

Terniinolncy, figures, method of generalization, abbreviations 

The morphological terminology Uf-od here is partly summarized in abbrcvilations and in Tig I, and derived manly 
Iron Piipa&k. (1987) and Parsons (1970.1974,1976) Not all of names, estabihsbcd by Mahncr (1993. p. 140) in 
his classification, arc used here, for the reason of Ibcir nomenclatutnl uncorccuicss (see also Andersen (1995)). 
Supctfamilics Notoncctoidcu and I'lcordca arc accepted sensu Stys & Jansson (I9S8) 


* Material is sull laxonoroically revised by H. Zolicl at present. 

'•'* Material is still taxonoraicaliy revised by M PapaCck and H Zeltcl al present 
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All figure? represent strongly schcmulucd lateral views (level of gcncralroitNNt compare figs see Papa&k 
(19S7). Papafek cl fil (1990) tfrd Parsons (1970)) on ihc ptcrothoracic and basal abdominal body regions The 
figures have been developed in four sicps ( 1 ) making SUM photography. ( 2 ) drawing the realistic figure with 
cocniourc* of individual structure.' by SCM photography. (3) drawing the generalized schematic figure with simpli¬ 
fied dupes of structures (general .dupes, angles and proportions fully preserved), (4) transformation of all figures 
in tin: .s^mc relative scale Differently lined or dotted areas show the attach cm ent of the slmcture to I bo diffenait 
body segments (see Fig I Model architecture in Insect) exclude of Fig 2 Love! of general i/ulicn eliminates 
morphological differences between macro- (brachy-) and mieropterous morphs of the same specie* tel e g. 
Urstn (1950)) 

Abbreviations on the figures. CX - metacoxa, DL.T -- dorsal latcrotcrgitc. l*M - cpimcton, FiS - cpisicrr.um, 
LI latcroteTgitc, PN poslnoliim, S spiracle. SU scutum, T tergilc. TAM functional Iboiaeico- 
abdonunal membrane. TAS thoracico-abdoniinal selcnte. V1.HM ventral and lateral lobe of inesoiliornctc 
cpimcron. VIES - ventral and lateral lobe of mctathoracic epistemum. VLT - vemra! latcroicrgite, W - wing. 
WAK - wing anchoring knob of mcsothoracie cpimcral lobe, (WaKt-, - wing anchoring knob of mctathoracic 
cpimcron, VV'aK,- wing anchoring knob of anterolateral projection of the second abdominal segment). The 
Roman numeral. II. 1J] show the nllachemenl of the structure lo the moso- or mciathorax The Arabic numerals 
I. 2 show' ihc alifichemcnt of the structure to tin; first or second abdominal segment. 

Cladiflic analysis 

Main computable characters winch appear in all studied groups were found Those characters arc two- or three - 
state I hrccsialc characters arc ireated as ordered The data matrix was polunml by the hypothetical groundplan 
of watet bugs, deduced from results of Parsons (1974). Individual groups, which can be defined by complex 
characters, were pur m data matrix Taxa, which have homogenous morphology of srudicd body regions and which 
.ire not subdivided In tbe lubes family Plcidac, subfamilies Antsopinac, and Trcphotomasme-ic were ireated as 
groups, which are hypothetical equivalent lo ihc taxonomic level of tribes. The Hcnrug£6, Version I 5 by Fanis 
(19881 and the Random Cludisiic software package by Siddall (1995) were used lor cladiilic analysis 


RESULTS AND THEIR DISCUSSION 

1. Architecture in Nepomorpha 

Architecture of dorsoplcural ptcrothoracic and thoracico-abdominal region of Ihc cxoskeleton in 
plerygote insects was explained by Snodgrass (1927). It is illustrated by Fig. 1. Model architecture 
of these body regions in Nepomorpha, which represents probably ancestral nepomorphan situa¬ 
tion is somewhat derived (e. g. Parsons (1974) and PapaCck (1987), see also Fig. I). The main 
common characters - synapomorphies - of the all nepomorphan families are following: 

(i) Mesepimeron and metepjstemum expand into large lobes (VLEM, VLES). 

(ii) Lateral mesepimeral lobe projects into dorsally oriented forewing anchoring knob. 
(ui)Metepimeron is a relatively small sclcrite which merges posteroventraliy to the thoracico-ab- 

dominal sclerile (TAS - see also Fig. 2). (Note: The origin of TAS is unclear. According to 
Larsen (1945) it is a derivale of the first abdominal sternum. According to Parsons (L974) it is a 
mctathoracic origin.) 

(iv) The membraneous area (= thoracico-abdominal membrane, TAM) represents the dorsolateral 
thoracico-abdominal junction. TAM is formed partly by unsclerotized portion of the first ab¬ 
dominal tergite and partly by the membrane between the first and the second abdominal seg¬ 
ment. It has a different extent in the various representatives of aquatic bugs. 

(v) The anterior pleural projection of the second abdominal segment (formed by laterotergites - see 
also Fig. 2) is shifted anteriorly in the mctathoracic area. It represents ventrolateral slack thorac- 
ico-abdommal junction. 

2. Generalized architecture in the Notonectidae, Pleidae, and Helotrephidae 

The basic situation, which is only relatively slightly derived from ancestral nepomorphan model, is 
probably represented by the architecture in Notonecta, Notonectini respectively. Pterothoracic, 
and thoracico-abdominal region in Notonectini, have a lot of characters (symplesioir.orpbies), 
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which correspond to the characters in generalized model of Nepomorpha (cf. Figs 1, 3, sc also 
characters (i) — (v) in previous text). The opinion about most primitive situation in Notonecta 
among the Notonectidae can be supported also by conclusions of Papacek & Stys (1985). 

The tendency towards the shift of latcrovcntral region of the abdominal base to the metathora- 
cic region in metacoxal area is apparent in all studied species. This tendency is related with the 
different degree of reduction or with other modifications of the first abdominal segment. The three 
modifications of the dorsolateral thoracico-abdominal junction were ascertained. 

(1) The first mediotergite is joined with the metathorax by a narrow functional thoiacico-abdoinuial 
membrane (Notoncctini). 

(2) The first mediotergite is descletolized and reduced in a different degree, the functional Ihoraci- 
co-abdominal membrane is relatively extensive (Nychiini, Pleidae, Hclotrcphidac). This modifi¬ 
cation ofjunction has several variants, which ure specific on the raxonomic level of rribes (see 
below and also Figs 3,4). 

(3) Tnc first mediotergite is fused with the metathorax (Anisopinae) Dorsolateral part of thoracico- 
abdominal membrane is not formed. 

Lateral part of metathoracic pleura and thoracico-abdominal region (especially metepimeron, tho 
racico-abdominal sclerite and membrane surrounding the first abdominal spiracle), has a tendency 
to shift and invagmate venrromedially. Air chamber of the first abdominal spiracle is formed and 
relatively ex|ianded by this way (see also below). The basic situation and modifications of them are 
apparent from the Fig. 2. 

Different degrees of the fusion of the metathorax with adomen. same as rhe the position of 
thoracico abdominal sclerite and the angle between the metapleura! sulcus and the lengthwise 
body axis, can help to explain the homologization of structures which origin is unclear. 

(1) Tne thoracico-abdominal sclentc is a remnant of the (dorsal) luterotergite of the first abdominal 
segment 

(2) The upper portion of the membrane between the thoracico-abdominal sclerite and the metacoxa 
(metacoxal membrane) is a desclerotizcd rudiment of the (ventral) lateroiergite of the firstabdomi- 
nal segment. 

These conclusions can be suppored by ftirrher argumentation. In Anisopinae the thoracico- 
abdominal sclerite us connected with the first abdominal tergite (an argument if it is a primary 
situation). Not only in Notonectoidca and Pleoidca but in most Nepomorpha there undoubtedly 
exists the tendency towards the shift of the ventrolateral region of the abdominal base to the 
metathoracic region (see also Papacck(l987), Papaccket al. (1990). Parsons (1970,1974,1976). 
The second up to eight abdominal spiracles of aquatic bugs lie in the ventral latcrotergal region. 
Cobben (1978) found an intrasegmental position of the first abdominal spiracle in the first nymphal 
instar of Plea minulissima. It means such a position which still corresponds with the position of the 
other abdominal spiracles. We can assume, that in the ontogcnetic/anagcnctic process not only 
the spiracle is being shifted but together with also the "mother sclerite’' - i.c. a laterotergite, which 
can partly or fully desclerotize, merge with others, etc. The assumption, that both the spiracle and 
the surrounding cuticular region are shifted, is supported by the correlation found in Notonecti¬ 
dae - the correlation of the size and of the angle between the melapieural sulcus and the longitu¬ 
dinal body axis and the extent of the thoracico-abdominal sclerite and the position of the first 


Fig. I. Generalized (model) architecture of dorsoplcural plcrothoracic regior. and thoracico-abdominal junction in 
ptcrygotc Insoct (according to Snodgrass (3927)) compared with generalized architecture of IIk same body region 
m Nepomorpha -by Pspifck (1987) end Parsons (1974)). Both figures arc strongly generalized and schematized. 
Lettering - see in the chapter Material and methods. 
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TAM 



Kg 2 Generalized architecture of the dorsoplcural ptcrolhoracic and thoracicO'Bbdominal junction in the 
Notorcetidac Plcidac, end tfclotrcphidac Homologization of thoracico abdominal sclcritc 

A - the basic scheme and its individual variants The white targe arrow shows the tendency Inwards the shift or 
the latcrovcntral and ventral regions of the abdominal cxoskelcton to the melalhoractc region T'nc doted arrow 
shows the tendency of the desclcrotization of the first and second mcdiclcrgile respectively, and l!«c formation of 
extensive functional thoracico abdominal membrane in the Notonccimac (Notoncctidae). Pleidac. and Hclotrcphi- 
dac '[Tic black arrow indicate an opositc tendency the tendency towards merging the first abdominal icrgitc with 
posterior trctathoracic edge and sclcrotization ol the "bordoi region" in the subfamily Amsopinae {Notoriccti 
dac) Different degrees of the “fusion" of the metathorax with abdomen, same a* the position of thoracico 
abdominal scJc/ilc and the angle included by the mctapJcural sulcus WJlh the lengthwise body axis, enn help to 
explain the hoinologixntion of structures, which origin is unclear 

3 - the derived situation in Nychnni (Notonectidac) and Heotdca (presented only lateral part of the motutho¬ 
racic plcuron and kitcrcventral basal abdominal region) The upper arrow represents the direction ot the mstap¬ 
le ural sulcus and the shift of the thoracico abdominal scleritc in comparison with situation in NotoncctilU 
The bottom arrow shows the direction of invagination ot the stipracoxal membrane*, and tho firsT abdominal 
spiracle under the Jhoracico-abdommal sclcntc 
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abdominal spiracle. The larger the angle,the “lower" the thoraeico-abdomina! sclerite, and the 
more ventrally situated spiracle. 

3. Specific features of architecture in families studied 

3. / Notonectidae. 

Formation of body region studied differs each from other on the taxonomic level of tribes or 
subfamilies respectively (Fig. 3). 

Main characters 

Not fciectiQae, Ngtonecfini . The first abdominal mediotergiteis clearly separated from the metath- 
orax. The extent of the thoracico-abdominal membrane is variable. The thoracico-abdominal sclcr- 
ite is well subdivided. The membraneous supracoxal region is wide, the first abdominal spiracle is 
in the ' high ' lateral position. TT»e rudiment of mcteptmeral wing anchoring knob, is developed m 
Aphelonectu , but die other maior characters is the same as in Notonecta and Enit hares. Zettel 
<1993) stated that the genus Apheionecta is closely related to Entiharcs and synonymized the 
tribus Aphcluneetini with the tribus Notoneclini. The findings of this presented study confirm the 
/cttel’s conclusion. 

N'ot oneclinac. Nydiiini . Mctalhorux ami abdomen are separated by an extensive thoracico-abdo¬ 
minal membrane. The thoracico-abdominal sclent? i$ only narrow (Matrarcga) or absent (A ’ychia), 
(ft is rather reduced than amalgamated with surrounding scleritcs.) The first abdominal spiracle hex 
ventrally. The anterior pro jection of the second abdominal segment does not reach Use metathorax. 
Anisopinae . The first and second abdominal tergitex merge with the rneraiborex. The dorsolateral 
portion of ihorucico-ubdominal membrane is absent. The thoracico-abdominal sclcrite smoothly 
changes postcrorly into the first abdominal tergite (mediotergite). The first abdominal spiracle lies 
in the “low" lateral position. The anterior projection of the second abdominal segment is ovcrluped 
to the metepistemal lobe. 

Anagenetic trends 

Two opposite trends appear in Notonectidae. Descierotization of dorsal portion of the thoracico- 
abdominal junction (development of TAM) in Nctonectinae.and sclerotization of this region and 
development of the tight thoracico-abdominal junction in Anisopinae. Two opposite ways of 
evolutionary processes were also undoubtedly connected with the evolution of the different pred¬ 
atory strategies and adaptation on the ecological niches of representatives of the individual taxa. 
The next mam trend is the shift of the poslerovcnlrai metathoracic area more ventrally. It appears in 
three different degrees: Notonectin: (most dorsal position) -> Anisopinae -» Nychiini (most ventral 
position). 

3.2. Pieidae 

The architecture of body region studied is uniform in the all examined species (Fig. 4).Thc fact 
closely corresponds to the simple classification of the family. 

Main characters 

The first abdominal segment is dorsolatcrally totally desclerotized. it forms thoracico-abdominal 
membrane. The dorsal portion of the second abdominal segment is also membraneous and it is 
incorporated into thoracico-abdominal membrane too. Thoracico-abdominal sclerite and first ab¬ 
dominal spiracele are shifted and invaginated ventrally. Metepistemal lobe overlaps the anterior 
projection of the second abdominal segment (tight boundary). There exists a strongly developed, 
forew'ing coaptattve apparatus. It is formed by (l) knob of mesepimeral lobe which fits into a fovea 
in the embohar margin of the forewmg{WAK rt ), (2) an anlerolaieralJy pointing nietepjmera’ knob 
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Kig 3 Literal pterolhoracic region and thoracico-abdominal junction m Noionccndac 
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which fits into a fovea on the internal surface of coriuin (WAKm), (3) dorsal knob of anterior 
projection of the second badominal segment which fits into a posterior fovea in the emboliar 
margin (WAK 2 ). 

Anagcneric trends 

Three evident trends were ascertained. Desclcrolization of die basal abdominal segments in 
dorsolateral portion, a shift of thoracieo-abdominal sclerite and fust abdominal spiracle ventraily, 
and an extreme development of the forewing-anehoring apparatus. 

3.3. Helvtrephiduc (Helotrephinue and Trephoiomasinae) 

Formation of studied body region differs each from the other on the taxonomic level of tribes or 
subfamilies respectively (Fig. 4). There exist closely realatioaships between Helotrephiniand Linv 
notrephini. 

Main characters 

Hclotrephinac. Hclotrerinini . Second abdominal tergitc is separated from the metathorax by exten¬ 
sive thoracico abdominal membrane.The whole first rergite is a portion of this membrane. Mc- 
tepi sternal lobe overlaps the anterior projection of the second abdominal segment (tight bounda¬ 
ry). Thoracieo-abdominal sclerite is very narrow but laterally visible. First abdominal spiracle lies 
ventraily. Wing-anchoring apparatus is formed only by two knobs (WAK,WAK m ). 

Hei Qttephinae. l-irr.notreph.ni . Limnotrephini differs from the Hefotrephim by following main chara¬ 
cters. Mesepimeron is anteriorly projected into a small lobe. Metcpisremal lobe does not overlap 
the anterior projection of the second abdominal segment. The intcrsegmental sulcus between 
meso- and meiaihorax is compressed more anteriorly, but metepimcral wing-anchoring knob is 
localized more posteriorly. 

Trephoto ma sinac . Trephotomasinae difTers from the Hclotrephinac especially in a long mesepime- 
ral lobe, which is projecting in the area of the first abdominal segment, by ventral shift of thoracico- 
abcominal sclerite (It is not visible laterally.), and by the anterior compression of the pterothorax, 
which is undoubtely connected to the anterior shift of both the basal abdominal sclcrites (both are 
well sclerotized). The w ing anchoring apparatus is formed only by one knob (WAKu). It is probably 
the primary state. 

Anagcnetic trends 

The relative shortening of pterothorax, desclcrotization oflarge areas of one or both abdominal 
tergites, and ventral shift of thoracicoabdominal sclerite related with ventral shift and invagination 
of the first abdominal spiracle - they are the main evolutionary trends or tendencies characteristic 
for the all studied species of Helotrephidae. Two last mentioned trends are common (synapomor- 
phic) for Fleoidea (both Pleidae and Helotrephidae). 

4. Characters polarity and cladUtk analysis 

The fifteen characters listed below and their states are summarised in matrix (see Table 1; ordination 
- see in Material and methods). 

1. pterothorax is longer than its high ( 0 ), is shorter than its high (relative shortening of pterothorax) 

(«) 

2. mesonotum is approximately the same length as metanotum ( 0 ), is shorter than metanotumf J) 

3. ventrolateral mesepimera! lobe docs not reach the thoracieo-abdominal sclerite (short) (0). reaches 
die level of thoracieo-abdominal sclerite (I), reaches the level of thoracieo-abdominal mem¬ 
brane (long) (2) 

4. ventrolateral rnetepistemal lobe laterally overlaps anterolateral abdominal projection (0), rea¬ 
ches tins projection ( 1 ) 
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5. ventrolateral lobe of metepistemum is distinctly longer than its lateral portion (0), is somewhat 
longer(l) 

(. metepimeron is rectangular (0), subtrapezoidal (l), trianguiar (2) 

7. presence of wing anchoring knobs: mesepimcral knob (WAX,,) (0), mesepimeral and metepi- 
nierai (WAKm) knobs (1), mes- and metepimeral knobs, and knob of the anterolateral projection 
of the second abdominal segment (WAK..) (2) 

8. metuthoracic spiracle is large, elongated, in the lateral position (0), small, rounded, in fhe ventro¬ 
lateral position (I) 

9. thoracico-abdominal sclcrite is well developed (O'), somewhat reduced (I), invagi noted (no vi¬ 
sible) (2) 

1 0. first abdominal spiracle is localized in the lateral position (0), in the ventrolateral position (1), in 
the ventr al position (2) 

11 . anterolateral projection of the second abdominal segment readies anteriorly the metathorax {()), 
does not reach the metathorax (I) 

] 2 .presence of the functional thoracico-abdommai membrane (0), its absence (first abdominal me- 
diotergite is fused with metathorax) (I) 

13. extent of die tlmctional thoracico-abdominal membrane: narrow (0), large (I), large, continued 
with medial desclcrorization of the first or first-two-three mediotergites (2) 

14. first abdominal mediotergite is preserved (0). reduced (I) 

15. first two mediotergites are fully separated (0), partly fused (1), fully fused (2) 

Presented cladistic analysis has only phragmentary character. Only genera Anisops and Bue.noa 
were studied from subfamily Anisopinae. Not enough of material of Neotrephinae, Jdiocormae and 
Fischcrotrcphinae (Helotrephidae) (ef. Mahner (1993), and Zetlel (1994)) was available Anyway, it 
is necessary' to have in mind, that the aim of this study is not the revision of classification, but to 
give answers (I) if any taxons can be defined by characters of thoracico-abdommai pleura, and ( 2 ) 
if these characters are usable for the judgement of phylogenetic relationships. My opinion is, that 
for these purposes the phragmentary analysis could he accepted 

The lowest laxa that can be defined by tire complex of main structural characters of studied body 
regions, were examined by cladistic analysis (Pleidac, Anisopinae. Trephotomasmae-see in Mate¬ 
rial and methods). Analysis was based dclibcratclly only on fifteen characters of thoracico-abdomi- 
nal pleura. Its results are two alternative parsimonious 28 steps long trees (ci - 78, ri SO) and one 
consensus tree. Their topology and boot strap values are apparent from the F'ig 5 


Tab. I. Group firiba) character matrix of Notoncctidac, Plcidac and some Helotrephidae. Meaning and stares of 
ch-vactcrs arc explained in loxl (Hierarchic classification - sec Mahner (1993 4g. 140, 143. 151).) * tribus is 
nol ostablislicd or ils establishment is doubtfiill (Anisopinae); ? slate ot cliarocicr is not passible lo dclcnninc; 
— character absent 
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Ifwe compare these cladograms (Fig. 5) with Mahner’s(1993,pp. 48,140,143,15 I) classification 
corrected by data of Zettel (1993, 1994) on Fischerotrephinae (Hclotrcphidoe), we can with a 
certain probability expect certain differences. Bach of these classifications is surely based on the 
analysis of a different data set, Nevertheles, from this comparison it is possible to come to some 
conclusions and formulate to some problems. 

1'he tribe Notonectini has the most plesiomorphic character within the Notonectoidea (see also 
Papacck& Stys 1985). Mahner (1993, p. 139) says that his classification of Notonectinae is proble¬ 
matic. His ciadogram (p. 140) is not complete. Relationships between Notonectini (Aphcloncctini 
?), and Nychiini arc not expressed there. Here presented trees, based only on one-sided analysis, 
indicate the possible relations of these tribes and the subfamily Anisopinae. and makes an alterna¬ 
tive to the ciadogram of Mahner (1993). It shows that the “group’' Nychiini could be considered as 
a separate taxon out of subfamily Notonectinae. Alternative trees point at close relationships 
between Pleidae and Helotrcphmac, but corresponding lines are the clades of a relatively low 
suppoit. Paraphyty of Hdoucphidae expressed here, based on the position of Trepkotomasi- 
nac, is surprising. It is evident from the topology of both cladograms (presented and Mahner’s), 
and from ZcttePs (1997) discussion on possible phylogenetic relationships of ldiocorinac and 
Limnotrephini, that the cladistic justifying of hierarchic classification of i’leoidea needs a more 
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Fig. 5 Pluagmcuiary cladograms of some raxa of Notoncctidac, Pleidae, and llclorrcphidac based on analysis of 
)5 characters of <hc pleroiljoiaoic pleuron and thoracico-abdomina! junction. A, B - alternative trees, C - 
consensus tree Anisopinae' Ansops and Buen(>a only 
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precise study of the structural characters (including the architecture of thoracico-abdominal pleu¬ 
ra in more helotrephid taxa) - especially in Helotrephidac. 


CONCLUSIONS 

(1) The thoracico-abdominal sclerite is with a high probability of the abdominal origin. It is an 
anteriorly shifted rudiment ofthe first abdominal (dorsal) iarerotergite. 

(2) The tribes Notonectini, Nychiini, subfamily Anisopinae, Anisaps and liuenoa respectively 
(Notonectidae), Hclotrephini, Limnotrephini (Helotrephidae), subfamily Trephotomasinae 
(I lelotrephidac), and family Pleidac are well defined by the characters ofthe pterothoracic and 
basal abdominal regions of exoskeleton. 

(?) Phragmentary cladograms ofthe Notonecloidea and Pleoidea based only on the pleural ptcro- 
thoracic and thoracico-abdominal architecture confirm tlie maior features of Mahncr’s (199?) 
hierarchic classification, and show even the possible alternatives of problematic sections of 
Maimer's cladograms. 

(- 1 ) It is to presume that the complex of main characters of thoracico-abdominal pleura reflects the 
phylogenetic relationships, and it could be also used for the study of the phylogeny of Nepo- 
morpha. 
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Abstract Dissection and study of three species of Rcduviidac, of the subfamilies Rctrichodiinac and 
Pciratinac, indicated strongly that tbc genital capsule (= pygophore) of the male cimicommphan in 
Jmmologou* with that of male pcnTatomomciphans and aradomorphans The capsule is almost certainly 
the modified ninth sternum, all or most of Uic ninth tergum having been lost The capsules studied lack 
certain structures (transverse ridge, median projection) found in the other groups; and the presence of 
another structure (the cuphkc sclcntc) is uncertain. Nevertheless, these differences do not refute the 
hypothesis that the reduviid genital capsule :s homologous with (has the same origin as) that of the 
Pentatomomorpha arid Aradomorpha. 

Morphology, genital capsule, pygophore, Heteroptera, Aradomorpha, Cimicomorpha, Penta- 
tomomorpha, Rcduviidac 


INTRODUCTION 

The genital capsule (= pygophore, etc.) of the male heieropteran contains the structures which 
introduce sperm into the female (aedcagus) and which aid that introduction (parameres, basal plate 
apparatus). Some years ago I studied the genital capsule of the heteropteran group Trichophora. 
and discussed its origins and development (Schaefer 1977). 

The Trichophora (superfamilies Lygaeoidea, Coreoidea, Pyrrhocoroidea, and Pentatomoidea) 
plus Aradotdea compose the infraorder Pentatomomorpha; with the recent removal of Aradoidea 
to a separate heteropteran infraorder. Aradomorpha (Sweet 1996; but see Henry 1997), Trichophora 
(a name of no nomenclatorial validity) now includes the same heteropterans as Pentatomomorpha. 

More detailed studies after my 197“ one, on several groups within the Pentatomomorpha, con¬ 
firmed the ideas 1 presented in 1977 (see Schaefer 1978-1993, Schaefer etal. 1988,1989; these ideas 

arc confirmed also in unpublished work tin Pyrrhocoroidea and Aradomorpha). Yet the generality 
of those ideas should be tested by looking at the genital capsules of heteropterans in other in¬ 
fraorders. I do this here, in a preliminary examination of the genital capsules of several reduviids 
(infraorderCimieomorpItfL family Rcduviidac). 

The Rcduviidac is a very large and very diverse family (some 6000 species in about 25 sub¬ 
families (Maldonado Capritcs I990J). I have studied the genital capsules of three species (two 
genera) in two subfamilies. My sample is far too small to draw conclusions either generally about 
the family, or particularly about phvlogeneric relationships within the family. 

My interest in this study lias been more restrained. I wanted to see if the genera! structure of the 
reduviid genital capsule is the same as that of the capsules of pentatomomorphans; that is. to see if 
the capsules of these two groups are homologous. Also, I wanted to see if there was enough 

' Tins paper is dedicated with affection, respect, and :n lieu of some singlc-malt liquor, to Prof. Dr I’avcl Stys. Like 
Mr Chaucer's CIcTk of Oxcnfordc, "Gladly woldc he leme, and gladly tcchc.” 
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difference among the genital capsules of Reduviidae that they might prove useful in working out 
phylogenetic relationships; for working out these relationships is necessary if an acceptable higher 
classification is to be developed. To this end 1 chose representatives of two subfamilies and also of 
a single genus to judge the degree of difference one might expect to find in Reduviidae. 

If indeed the genital capsule of Reduviidae, and its parts, can be homologiz.ed with those of the 
Pentatomoinorpha, then it makes more likely that the heteropteran capsule had a common (single) 
origin It also makes it easier to compare capsules from different groups, and thus to establish 
phylogenetic relationships among these groups. And if these capsules vary among rcduviid groups 
(tnbes, subfamilies), and if the variation is not overwhelmingly great, then if becomes possible to 
analyze the variation to arrive at intrafamilial relationships - as has been done with some success in 
Pcntatomomorpha. 

The genital capsule may he thought of as a very short, rather stout tube; one end opens anteri¬ 
orly (internally, into the body), the other end opens posteriorly (externally); through the external 
opening emerge the aedeagus and the proctiger. The anterior opening is usually a simple ring, ar.d 
it may be displaced more or less dorsally. The posterior opening is more complex. I have argued 
(1977) that this opening, primitively posterior, has often (in various heteropteran lineages) become 
dorsal. This dorsalization renders anterior and posterior structures associated with the external 
opening which were ventral and dorsal when the opening was posterior. 1 use the morphologically 
correct terms "ventral” and “dorsal” even when (in the case of capsules with dorsal openings) the 
structure in question are anatomically (geographically) posterior and anterior, respectively. 

Among such structures is the rim which surrounds the external opening. This nm is usually 
folded in, either perpendicular to itself (or to the capsule's surface) or wholly infolded and applied 
to the inner surface of the capsule. The rim is continuous; however, 1 distinguish dorsal, lateral, and 
ventral rims, because each of these is modified differently; dorsal and lateral rims arc folded in 
perpendicular to their walls (if folded in at all); and the ventral rim is folded in more deeply, often 
becoming attached to the inner ventral wall (or the floor) of the capsule. The end of the infolded 
ventral nm may be th ickcned, as a transverse ridge: this occurs in some Pcntatomomorpha (Schaefer 
1977) but not in the few aradomorphans I have seen (unpublished). 

Supported by the transverse ridge in many pentatomomorphans and aradomorphans is a median 
cuplike sclerite which itself supports a median projection; these at time protrude from the cap¬ 
sule’s external opening, and together they probably support and guide the aedeagus. One or the 
other (or both) of these may be lost, and sometimes they are fused more or less indistinguishably. 

The structures I describe (anatomy) are explained (morphology) within the framework of the 
ideas I developed from the genital capsules of Pcntatomomorpha (Schaefer 1977). This may appear 
to be assuming the hypothesis 1 wish to test; but 1 point out that there is no competing hypothesis, 
and, more importantly, that I do not “force” the anatomy to conform to my morphological hypothe 
sis; Always eager to eschew the confines of a hypothesis (even mine), I have scrutinized these 
genital capsules for features that would not fit the hypothesis. 

METHODS 

The rctlcviid» were softened m hoi walcr and ihcir genital capsule* removed with fine pins The capsules were 
examined then and. for further sludy. were treated with hoi KOH to remove soft Tissue. 5n some cases she 
capsules’ contents (acccagus. basal plate apparalus, paramcrcs) were removed 

Species examined Eclomncons quadnguttatus, F.ciomocoru ochropierus (Pciialinao), Haemaiarrhophux 
nigrovuftun'u* (Felrichodiinae). 
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RESULTS 

Peiratinae 

Ectomocoris quadriguttatus (Fabrkius, 1781) und E. ochropterus Stal, 1866 

Eighth segment. Membranous dorsally (eighth tergum, 8T); well sclerotized ventrally and laterally 
(lateral sclerotization a continuation of the ventral) (eighth sternum, 8S); anterior bonier of 8S 
incised medially, anterior rim itself infolded slightly and forming supposing ridge; posterior border 
of SS with ior.g medial spinose projection, this fitting into a shallow groove on ventral surface of 
genital capsule; 8T with pair small sclerotized spiracles, these apparently functional (tracheae at¬ 
tached). 

Genital capsule, (ninth sternum). External opening dorsoposterior; internal opening dorso-ante- 
rior, the two openings confluent, separated only by tenth segment (proctiger) and its connection to 
base, of ardeagus. Therefore no dorsal rim. Ventral surface of capsule dark posteriorly (posterior 
two-thirds), pale anteriorly (where covered by 8S), pale area continued posteriorly as shallow 
median groove for projection of 8S. Dorsal and lateral rims: See Note, below. No lateral rim apo- 
deme. Ventral rim also turned in perpendicular to ventral surface, to a greater extent than dorsal and 
lateral rims; mtumed region then infolded, infolding applied closely to inner surface of intumed 
region and, more deeply, fused w ith inner surface of capsule (=capsule's floor); mtumed region well 
sclerotized, especially posteriorly (here confluent with and of same texture as ventral surface of 
capsule); infolding lightly sclerotized; mtumed region ending abruptly at each lateral rim; intunied 
region clearly double-layered (ventral rim plus infolding) and, although thick, without space be¬ 
tween layers (seen via transverse cut across intumed region). Without transverse ridge. Paramercs 
articulating to infolding at juncture ofventral and each lateral rim. Ventral rim medially with large, 
scimitar-shaped, heavily sclerotized, asymmetrical projection (symmetrical in£. ochropterus) ex¬ 
tending posteriorly between parameres (concealed by them when they at rest); projection solid (no 
space discernible within in optical section), but composed of ventral rim plus ventral rim infolding: 
thus an extension of the broad, well sclerotized, inturr.ed region. No cuplike sclerite or median 
projection. Basal plate apparatus stout, well sclerotized; suspensory apodemes poorly defined, 
apparently joining inner wall capsule near (but internal to) region where parameres arise. 

Noth. The internal and external openings of the capsules of these Ectomocoris spp. have become 
a single opening, by the loss of the capsule’s dorsal surface (and nm) which usually separates these 
two openings. As a result, there is no dorsal rim of the external opening, and the ventral rim of the 
internal opening, displaced somewhat dorsally. takes over this role. The lateral rims of the external 
opening are confluent with the lateral rims of the internal opening. These lateral nms are turned in 
perpendicularly, and, where they meet the dorsal rim (of internal opening), arises a small dorsally 
projecting apodeme; otherwise the dorsal and the lateral nms meet smoothly 

Tenth segment (proctiger). Lightly sclerotized dorsally, membranous ventrally; without orna¬ 
mentation or thickenings; joined via membrane to base of aedeagus, and via lightly sclerotized 
membrane to juncture of lateral and ventral rims (where jiaramere articulated). 

Ectrichodiinae 

H aemutorrhoph us nigruvio luceu s (Reuter, 1881) 

Eighth segment. Membranous dorsally, well sclerotized ventrally and laterally; anterior border of 
sternum entire, infolded as a ridge, this with small medial posteriorly projecting apodeme; internal to 
ridge, on either side, narrowly ovoid region of clear cuticle [Note: this •‘window’resembles tliose m 
the same p'acc in some Pyrrhocnridae (Schaefer unpubl.)], each side of anterior border of sternum 



ending in small ventrally projecting apodeme. posterior border of sternum entire, with small medial 
ridge, each s:de of posterior border ending dorsally in small medially projecting apod erne, no 
spiracles or sp.racular remnants 

Genital capsule External opening dorsal, slightly postenor, internal opening anterior, slightly 
dorsal Dorsal surface membranous, except for narrow sclerotized hand at dorsal run, laterally, just 
posterior to band, at juncture of dorsal and each lateral rim, a very small irregular sclente in mem¬ 
brane, sclente loosely attached to dorsal nm, between proctiger and dorsal nm, laterally, embedded 
in membrane, pair of more heavily sclerotized V-shaped structures Dorsal and lateral rims not 
turned in No lateral run apocemes Parameres shallowly articulated at juncture of ventral and each 
lateral r;m Ventral surface dark, heavily sclerotized posteriorly (where exposed), paler, more lightly 
sclerotized anteriorly (where covered by 8S), anterior region a: lower level ilian posterior, so latter 
rising suddenly as low ' plateau” Ventral nm infolding complex infolded perpendicular to surface, 
this perpendicular infolding bearing medially u.sharp, laterally flattened, symmetrical, well sclero- 
hzed tooth (this f.anked by long setae), infolding then continuing internally, becoming fused with 
floor of capsule, broad (perpendicular) region of infolding continuing laterally to lateral rim, atrhis 
point becoming internal for short way, supporting paremere, perpendicular region of infolding 
clearly double-layered (optical section) No transverse ndge Pair of broad, thin, flapiike, lightly 
sclerotized structures arising laterally front near(but internal to) juncture of ventral and lateral rims, 
flaps joined on rmdhne (cuplike sclente 9 ) and joined via membrane to perpendicularly infolded 
region of ventral rim No median projection 

Tenth segment (proctiger) Lightly sclerotized posteroventrally, membranous anteroventrally 
and dorsally, without ornamentation 


DISCUSSION 

The structure of the genital capsule in these three species of Reduvndae (representing two sub¬ 
families) is very similar to that of the pentatomomorphan capsule, the capsules are alike in overall 
structure, and in detail There are some differences, but these are insufficient to disprove the 
hypothesis that the capsules of these two groups are fundamentally alike and therefore are likely to 
have had the same origin The capsules are homologous 

I have two bases for this statement First, the fact that all these capsules are so very' much alike 
And second, because the relationships of the mtersegmental membranes arc in these reduvnds as 
they are in :hc Penlatomomorplia Much of my argument for the origin of the pentatomomorphan 
capsule was based on the relationships of these membranes with the sclerites to which originally 
(primitively) and now they have been and are attached (Schaefer 1977) I shall discuss the capsule 
and the membranes separately 

The genital capsule 

Ninth tergum (9T) I found no clear evidence of 91 in these reduvnds This region of the capsule is 
often membranous (probably for flexibility of aedeagus and proctiger) both here and m many 
pentatomomorphans, so the lack of 9T remnants or other evidence is not unexpected 

hi xheEctomocons spp 91 may be represented by-he lightly sclerotized membrane which joins 
the proctiger laterally to the juncture of the lateral and ventral rims If this is 9T. the proctigei must 
somehow have become incorporated into 9T (not perhaps an impossibility) in order to provide 
some support for the proctiger The Y-shaped seleriles in the membrane between the proctiger and 
the dorsal rim may be remnants of 91 in Haematorrhophus mgroviataceus However, the sclero- 
tr/ed band with which these sclentes are associated probably is not, as its paleness and texture 
suggest it is asecoudary sclcrotuatior. of part ofthe membrane In all These reduvnds, these sclero- 



tizcd regions resemble what Davis (1906) calls in Triatomaprotracta (Uhler, 1894) the “9T” (“ninth 
tergum”); but here too. this band maybe a secondary sclerotization. Of course, in these reduviids. 
and in pentatomomorphans as well, the membrane itself is probably the desclerotized 9T. 

Openings. If my scenario for the origin of the genital capsule is correct, the two openings 
(internal, external) were originally directly anterior and posterior; dorsal ization, if it comes at all, 
comes later. The openings in the three reduviids I studied are all dorsal or partially dorsal: an 
advanced condition (if my hypothesis is correct). Indeed, in Ectomocoris spp. the two openings 
have each been so dursalized as to meet and become confluent. This occurs also in some Alydidae 
(Schaefer 1980, Schaefer et al. 1989), and occurs commonly in Aradidae (Schaefer unpubl.). 

Rims. The dorsal and lateral runs of Haemulorrhuphus nigrovioluceus are not turned in (bent 
over) at all: in pentatomomorphans, and in (he Ectomocoris spp., these rims are turned in at least 
perpendicular to the walls of which they arc die edges or margins. In none of the reduviids does the 
lateral rim bear a medially projecting apodemc; this occurs in nearly all pentatomomorphans, and is 
often weft sdcroli/.ed anti sometimes complex. However, in pentatomomorphans this apodeme 
forms pari of the support for the paramcre. In Reduviidac, the paramere is more external (less deeply 
inserted into the capsule), and such support as a lateral rim apodeme might provide is here unnec¬ 
essary. 

The mfolding of :he ventral nm, a common feature of the trichophoran genital capsule, occurs 
also in that of the reduviid. Indeed, Davis (1966) had already described this' infolding (although 
somewhat ambiguously), and illustrated it (not at all ambiguously), in the capsule of Triatoma 
protrac ta (Davis 1966, fig. 7). This infolding doubtless serves at least two purposes: It strengthens 
the capsule itself (especially the more stressed posterior portion of the capsule) for the rigors of 
intromission and (an exaplion) it has perhaps allowed the elaboration of other structures; I have 
suggested (197?: 295- 297) that the transverse ridge and perhaps the cuplike sclerite originated from 
the leading edge of the ventral rim infolding. 

Of greater importance is the fact that if the genital capsule consists, as I believe, largely of the 
ninth sternum (and nor of the entire ninth segment), and if- as 1 also believe - the genital capsule 
arose as a result of the internalization of the aedeagus, then the ventral rim of the genital capsule 
must be infolded (Schaefer 1977, especially flg. 12). And in these reduviids, it is. 

In the pentalomomorphan capsule the leading edge of the ventral rim’s infolding is sometimes 
(not always) thickened, as a transverse ridge. I have not found this structure in these reduviids (or 
in aradids). 

Cuplike sclerite and median projection. These structures are probably lacking in the reduviids 
1 studied. The thin, lightly sclerotizcd flaps arising at the level of the parameres’ articulation (but 
internal thereto) in Haematorrhaphus ntgroviolaceus may be the cuplike sclerite. But they do not 
arise medially (from the capsule's floor) and, in shape and lightness of sclerotization, they do not 
resemble the cnplike scleritcs I have seen in Pcntatomomorpha (where, however, these structures 
may Im lost). I found nothing that might be the cuplike sclerite in the Ectomocoris spp. However. 
Davis (1966) figures a structure (SA, in his Tig 1) in Triatoma protracta which, arising posteriorly 
from the capsule’s floor and articulating with the basal plate apparatus, both serves the function of 
and is in the same position as. the cupHke scler.re of Tentatomomorpha. Again, in some phymatincs, 
Davis (1957) describes a structure which he identified with Singh Prulhi’s (1925) “inferior process"; 
its position suggests it loo may be the cuplike sclerite. Despite these possibilities, however, the 
presence of the cnplike sclerite (and of the median projection) in Reduviidac so far remains moot. 

However, the presence of these structures is not a necessary part of the argument that the 
reduviid genual capsule is homologous with the pentatomomorphan one, if my explanation for 
their origin is correct (Schaefer 1977). 



The posterior intcrseg mental membranes 

The membranes uniting the seventh and eighth segments, and the eighth segment with the genital 
capsule, in the three reduviids I studied, are very much like those I described for pentatomomoi- 
phans (Schaefer 1977). If the genital capsule is a modification of the ninth sternum, then the 
intersegmental membranes should reflect this homology; they do in Pentatomomurpha and, I be¬ 
lieve, they do also in Rcduviidac. One difference is the attachment of the seventh eighth lntersrer- 
n?.l membrane; this joins the eighth sternum's anterior ridge nor terminally, but subtemiinally (as it 
does also in the penfatomomorphan (ygaeid Oncopeltus fasciaim (Dallas IX52J (Schaefer 1977]); 
trial is. the membrane joins the anatomically terminal border of the eighth .sternum, not the morpho¬ 
logically internal one, which is the leading edge of the ridge (the ridge being the inturned rim of the 
eighth sternum). As a result, the ridge is not covered by membrane and is “free 4 ’ for the attachment 
of muscles, a function for which it is adapted by thrusting somewhat internally and being well 
sclerofized. This difference between the trichopboran and the rcduviid eighth sterna does not 
affect the argument that the genital capsule in both groups is a modified ninth sternum. 

The relationships of the membranes uniting the eighth segment and the genital capsule closely 
resemble those 1 have described for the Trichophora (see Schaefer 1977. 293-294). Of particular 
importance is the distinction in both groups between the membrane which joins the eighth sternum 
to die capsule, and the membrane which joins the eighth tergum to the capsule. The fact that these 
membranes are distinct supported my argument in 1977 that the genital capsule is of ninth-sternal 
origin: and it supports now my argument that the reduviid genital capsule has the same origin I or 
if the genital capsule were simply the entire ninth segment, the membrane joining it with the eighth 
segment would have been simple and complete. That this membrane is neither simple nor complete, 
suggests that either one of die two joined structures (or bodi) is (or are) considerably modified. The 
eighth segment is a simple ring, its dorsal and ventral regions demarcated by the spiracle (sometimes 
absent, but present often enough, in trichophorans and reduviids, to make assessment of eighth 
tergum and sternum easy). The actual arrangement of the membranes supports the idea that it is the 
ninth segment which is modified, and that in fact the ninth sternum has grown dorsally, to obliterate 
most of the ninth tergum and to form the genital capsule. The eighth ninth inter sternal membrane 
is not wholly ventral, but extends dorsally to the level of the spiracle - as one might expect if the 
primitive ninth sternum had grown dorsally, carrying with it the membrane which joins it with the 
eighth sternum, finding also at the level of the spiracle is a more dorsal membrane, which might be 
the eighth-ninth inler-tergal membrane, although diis is uncertain. But none of the possible origins 
of this membrane (see Schaefer 1977: 298-299) vitiates the argument from the intersternal mem¬ 
brane, that the genital capsule is a modified ninth sternum, in both the Pentatomomorpha and the 
Reduviidae. 

Again, a membrane joins the tenth sternum (I OS, proctiger) and the base of the aedcagus, as it 
does also in the Pcntatomomorpha and as it should if the base of the aedeagus was carried in by the 
infolding of 9S (Schaefer 1977: 295). Here too, the evidence from this membrane supports the 
likelihood that the reduviid genital capsule has originated as has that of the Pcntatomomorpha (and 
Aiadomorpha, although 1 have not examined the relationships of the latter’s membranes). 

Para meres 

Although nor part of the genital capsule as 1 have studied it, the parameres of Rcduviidac differ in 
an important way from those of the Pentatomomorpha (and many other heteroptcrans). In Rcduvi¬ 
idac, the parameres lie almost entirely outside the genital capsule; in some reduviids (e. g.,Ectomo 
coris spp ). they appear as posterior extensions of the capsule, an appearance heightened by their 
broad shape. Nevertheless, the parameres are articulated in Rcduviidac in about the same position 
as they are in Pentatomomorpha: within the capsule (hut more superficially) where the inner ventral 



surface meets the inner lateral surface; projecting from the capsule directly from th:s point, the 
parameres in reduviids and other bugs are braced externally by the juncture of the lateral and 
ventral rims. Hut in Retluviidae, perhaps because the insertion of the paramere is shallow.no lateral 
rim apodeme has developed to provide additional bracing. 

Arising more superficially, and thus lying lateral to the capsule rather than thrusting out from it. 
the parameres of some reduviids resemble die “hypopygidial appendages" of some Podopinac 
(Pentatomidae) (Schaefer 1981b, 19K3) and of some other pentatomids (see Schaefer 1981b). The 
parameres of the two Ectumocoris species I dissected resemble even more closely the hypopygidial 
processes of such podopines as Amaitrochrous cinclipcs (Say, 1828): these parameres are broad, 
thickened, and double-layered (have a space within them, as shown by cross-sectioning). There is 
no phylogenetic significance in their similarity, but die resemblance is dose, and of interest. 
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Abstract TIiC ovaries of Hydromefra slagnorum (Linnaeus, 1758) arc of the tclofrophie-mcroisiic type, 
bach of them is composed of seven ovanolos with apical terminal filaments, joining together into a 
suspensory' ligament. Each ovanolc consists of an anterior trophic chamber (tropharium), a posterior 
vitdlarium and an ovanolc pedicel which connects the ovarian tube with the lateral oviduct. I he tropharium 
houses numerous individual trophocytcs located around the acellular trophic core. The basal part of tropharium 
is filled with somatic prcfofiiculsr cells and young, early prcvitcllogcnic mciotic oocytes. The vitcllanum 
contains linearly arranged ovarian fotliefes. An individual follicle is built of an oocyte surrounded by follicular 
epithelium. The oocytes arc connected to the trophic chamber by means of a trophic cord, filled with highly 
oriented microtubules. The oogenesis in the studied species has been subdivided into prcvitcllcgcncsis, 
vitellogenesis and choriogcnesis (egg shell formation). 

Oogenesis, tclotrophic ovaries, tropharium, oocytes, follicular cells 


INTRODUCTION 

Two basic types of insect ovaries are recognized: panoistic and meroistic (Brandt 1874). In the 
panoistic ovary' all oogonia can become oocytes. In meroistic ovaries, incomplete divisions of 
oogonia result :n clusters (clones) of interconnected germ cells.The cells within the clone differen¬ 
tiate into oocyte(s) and nurse cells (trophocytcs). Meroistic ovaries are subdivided into polytroph- 
ic and tclotrophic (Gross 1903). In the polytrophic ovary each oocyte is accompanied by a group of 
nurse cells, whereas in the tclotrophic one all trophocytes are retained in the anterior part of the 
ovariole, forming a trophanum (trophic chamber). In this type of the ovary the oocytes are connect¬ 
ed with the trophic chamber by means of elongated cytoplasmic tubes (trophic cords). Telotrophic 
ovaries are characleristic of Henuptera, Raphidioptera, Megaloptera (Siahdae), Coleoptera (Poly- 
phaga) and Bphemcroptcra. Although first morphological studies on hcteroptcran ovaries were 
done by Gross (1901, 1903), the morphology, ulirastructure and development of the telotrophic 
ovaries in I iemiptera have been extensively investigated during the last 20 years (tor review see 
Bumng 1994, Simiczyjew ct al. 1998), The ontogeny of ovaries during larval stages of Pyrrhocoris 
apierus on light microscope level was described by Seidel (1924). Ultrastructure of the heferopte- 
ran ovary' was studied in Rhodniusprolixus (Huebncr & Anderson 1972a, b, c. Lutz & Huebncr 
] 981). Gerrisremigis (Choi & Nag] 1976, 1977a, b), Saldulasaliatoria (Bilinski et al. 1990), Nepa 
cinerea and A ralius piclus (Simiczyjew et ah 1996), Cryptnstemma spp. (Stys ct al. 1998), Mnrro- 
salduta vanuhiHs (Simiczyjew et a!. 1998). These studies revealed that, besides general similarities, 
the ovaries of representatives of various suborders dilfere in the organization of the trophic cham¬ 
ber and in the differentiation as well as diversification of the follicular cpitliclium. The present paper 
describes the ovary structure and oogenesis in Hydromeira stagnorum, which is a member of 
poorly investigated suborder Gcrromorpha. 
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MATERIAL AND METHODS 


Specimens or Uydrometra stagnorum (Linnaeus. t758) were collected in Zukrzdw near Wroclaw (SW Poland). 
Light and transmission electron miernsrop 

Dissected ovoncs were lixcd in 2 5% glutaraJdehydc in 0.1 M phosphate buffer, pH 7 4, at room temperature. The 
specimens were then rinsed and postfixed in 1% osmium tetroxide in the same buffer. After dehydration in a graded 
series of ethanol and acetone, the material was embedded in Fpon 812 Semithin sections were stained with 1% 
methylene Hue in 1% borax and examined hi an Olympus BUS microscope Ulliathin sections were contrasted 
with urauyl acetate end kind citrate and examined in u Tola BS 500 election microscope at 60 kV. 

Fluorescence micro* cop 

[lie ovar es were dissected »id fixed for 10 minutes in 4% formaldehyde, freshly prepared from paraformaldehyde 
in PBS at room temperature Ihen the matcrml was unsed several limes in PBS and stained with rhoduminc- 
labeled phalloidin (1 mp'ml in i'BS. Signw) during *0 minutes. Following rinsing m PBS the material was stained 
with DAJ’l (l pgi'mi. Sigma), rinsed in PBS and examined in an Olympus BHS fluorescence microscope equipped 
with appropriate filters. Photographs were taken on Fuji Ncopan 400 film 

Scanning electron microseop 

Lgys ot ilydrontarc stagnorum were stored in 80 % ethanol, dehydrated in » graded senes of ethanol, dried using 
hcxaTnctyl-disilivanc (Serva). mounted on S£.M stubs with double-sided tape, coated with carbon and gold, and 
examined with Stcreoscan 180 (British Cambridge Instruments) at 15 kV. 

RESULTS 


Gross morphology 

Each ovary of Hydrometra stagnorum consists of seven teiotrophic ovarioles. An individual ovari- 
ole is differentiated into four regions: a terminal filament, a tropharium (trophic chamber), a vitella- 
rium and an ovariole pedicel (Figs 1,2,5,6). The terminal filaments join together to form a suspen¬ 
sory ligament. The trophic chamber is built of trophocytcs (nurse cells), while the vitellarium con¬ 
tains linearly arranged ovarian follicles (oocytes surrounded by follicular epithelium - Figs 8-9). 
Each oocyte is connected with the trophic chamber by means of a nutritive cord (Figs 5-6), filled 
with masses of parallelly oriented microtubules. Lens-shaped cells of the terminal filament are 
oriented perpendicularly to the long axis of the ovariole (Fig. 2). The trophic chamber is spindle- 
shaped and houses numerous, individual trophocytcs (Fig. 4). Some of the small trophocytcs in the 
apical part of the trophic chamber divide mitotically, while some other possess regular nuclei with 
distinct nucleoli. More basally located trophocytes are bigger and surround the acellular central 
region termed trophic core (Fig. 4). The trophic core is filled with densely packed numerous micro¬ 
tubules and ribosomes. The microtubules are oriented parallelly to the long axis of the ovariole. 
Around the trophic core F-actm meshwork is observed (Fig. 3). The trophocytes are connected 
with the trophic core by thin processes (trophic processes) that are transparent in methylene blue- 
stained sections. In the basal part of the trophic chamber somatic, prefollicular cells and early 
previrellogentc oocytes occur (Figs 5. 7). Prefollicular cells are small, lens-shaped and oriented 
perpendicularly to the long axis of the ovariole (Figs 5,7). The vitellarium contains a linear array of 
ovarian follicles at consecutive stages of oogenesis. The oogenesis in Uydrometra stagnorum has 
been subdivided into previtellogencsis, vitellogenesis and choriogenesis. 

Prevltellogenesis 

At an early prcvitdlcgenic stage each oocyte is invested by several layers of identical follicular 
cells that at this stage do not form a regular epithelium (Fig. 5). At a mid- prcvitellogenic stage 
follicular cells form tight, mono-layer epithelium around the oocyte (Figs 8-9). Most of the volume 
of the follicle cell is occupied by the nucleus. In the cytoplasm mitochondria, free ribosomes and 
few dtcryosomes are observed (Fig. 7). F-actin filaments in the basal part of follicular cells arc 




Hgs I 4 I Pluisc-conirasi micrograph of the ovanolc II- terminal filament. T troplminim. V viicllanuin. 
0 oocyte. 45 2 Apical part ol the trophic chamber stained with rtiodamiik'-phulloulin A group ol smull 
trophocylcs in the apical region is visible (asterisk) IT terminal filament. -20U t - Middle pan ol the 
trophaiium after rhodaminc-phalloidiii staining Arrows indicate I aclin meshwork around the trophic core 
1 X11 4 I nngitiiilinal section of ihe iropluc vhambei hpon methylene blue 1 tniphixyles. TC Hophie 
core. *180. 
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Figs 5 7 5-6 R.isal pan of the trophic chamber and ihc apical region Of the vuellanum 5 kpon. methylene 
blue '120 «i Rlindaminc phalloidin staining O oocyte, FC follicular cells Arrows indicate nutritive cord. 
* I Xli 7 Flection micrograph of follicular cells surrounding early previtellogenic oocytes N nucleus Nl’ 
nucleolus. M mitochondria <9600 
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arranged in parallel bundles, perpendicular to the long axis of the ovariolc (Fig. 10). During late 
prevtfellogencsis the oocyte is surrounded by tightly adjoing cylindrical follicular cells, cells which 
at this stage arc binucleate. Tlie nuclei are arranged one above the oilier along 'die apical-basal axis 
of the cell (not shown). 

Vitellogenesis 

During the vitellogenesis reserve materials are deposited in the ooplasm. At the beginning of this 
stage the uniform follicular epithelium differentiates into three morphologically distinct cell popu¬ 
lations. The shape of follicular cells covering the lateral pan of the oocyte changes to oval (Figs 12 
13). Between the follicular cells spaces appear that make it possible for the yolk precursors to reach 
the oocyte (Fig. 12). In the cytoplasm, basal I y located F-actin Filaments, previously forming parallel 
bundles, become irregular, lose their ordered arrangement, and the bundles cross each other (Fig. 
11). The nuclei ore situated next to one another, each containing a single nucleolus and chromatin 
accumulation (Figs 13, 14). The cells surrounding the anterior and posterior poles of the oocyte 
during vitellogenesis remain tightly packed. In advanced stages of vitellogenesis, the follicular cells 
become increasingly richer in dictyosomes, free ribosomes and rough endoplasmic reticulum. At 
the end of vitellogenesis they become flattened and the epithelium becomes compact again. 

Choriogenesis 

During this stage egg envelopes (egg shell) are deposited. All the layers of the egg shell in Hydrom- 
etra stagnorum arc synthesized by the follicular epithelium (Figs 16-18). Precursors ofegg enve¬ 
lope layers are stored in secretory vacuoles (Fig. 17). Then the latter are transported to the apical 
surface of follicular cells. Their contents is secreted to the space between the oocyte and follicular 
epithelium. There the material accumulates, fuses and forms layers on the surface of oocyte (not 
shown). Fully developed hydrometrid eggshell is built of three layers: vitelline membrane, endo- 
and exochorion. The vitelline membrane is thin and homogenous. The endochorion comprises a 
trabecular layer and a compact chorionic layer with many thin channels. The exochorion is complex 
and consists of air chambers, covered with a thin, porous chorionic layer (Fig. 16). The egg capsule 
comprises three specialized regions: the micropylar apparatus (Figs 15-16), the main body of the 
egg covered with ridges and the posterior pole with attachment disc (Figs 19-20) (for detailed 
description of the hydrometrid eggshell see Simiczyjcw 1994). 

DISCUSSION 

Recent morphological, ultrastructural and histochemical studies have revealed that the organiza¬ 
tion of the hctcropteran trophic chambers is variable and differs between members of families and 
suborders. The tropharium ofHydrometra stagnorum consists of individual trophocyres. In other 
heteropterans of the infraorders: Gerromorpha (Choi & Nagl 1976, 1977a,b), Nepoinorpha (Jawale 
& Ranade l990,Simiczyjewetal. 1996) and Leptopodomorpha(BilihskieTaL 1990) the orgamzation 
of the trophic chamber is similar. In contrast, in more derived true bugs (Cimicomorpha: Rcduviidae 
HucbnerA Anderson 1972e,Pentatomornorpha-Siniiczyjewetal. 1996) the tropharia arc com 
posed of cytoplasmic lobes containing several trophocyte nuclei. The morphological gradient of 
the trophocyte nuclei within a trophic chamber in the species under study was also observed in 
other heteropterans (Huebner& Anderson 1972c, Choi & Nag! 1976,liuebner 1981, Simiczyjcw et 
al. 1996). The tropharia of Nepa cinerea and Araduspictus are morphologically diversified into 3 
zones, in Saldula saltatoria and Cryptostemma spp into 2 zones (Bilinsk. eT al. 1990, Stys et al. 
1998). In other heteropterans 3 or 4 zones can be distinguished (Sahai 1975, Bonhug& Wick 1953). 
In minds no gradient exists and the trophic chamber is built of one type of nurse cells (Ma & 
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Ramaswamy 1987, Wightman 1973, SimicTyjew cl al. 1998). In Hydronetra stagnorum the apical 
/.one of fropharium is occupied by milotically active cells, although trophocyte divisions are rare. 
The apical region of mitotic divisions was also observed i r, (Jncopeltusfasciatus (Wick & Hon hag 
1955), Nhodniusprnlixus (Huebner & Anderson 1972c). Dysdercus fasclutus (Brunt 1971), Gerns 
remigis (Eschenberg & Dunlap 1966). No milotically active trophocytes in the apical part of the 
trophic chamber were observed in members of Miridae (Wightman 1973, Ma& Ramaswamy 1987), 
Cimicidae (Davis 1956) and Dipsocoridae (Stysetal. 1998). The analysis ofllte heteropteran tropltaria 
and outgroup comparison (non-heteropteran Ilemiptera: Ksi^zkiewicz-Kapralska 1985, Szklarzc- 
wicz 1996,1998) indicates that the idividuality of the trophocytes and the absence ofapical mitotic 
zone are ancestral characters in Heteroptera (Simiczyjew et al. 1998). The well developed trophic 
core and trophic cords filled with numerous parallelly oriented microtubules in the studied species 
arc shared by all the studied hclcruplcrans (Lutz & Huebner 1981, Slabbing* & Hunt 1982, 1983, 
Stebbmgs 1986. Bvining 1994). The microtubules are engaged in the transport of various macromn- 
leculcs (rRNA, inRNA) and organelles from the trophic chamber to the oocytes (MacGregor & 
Stebbmgs 1970. Gutzeit 1986. Anastasi ct al. 1990. Miinz & Dittmann 1987, DiJtmann et al. 1984, 
1987, 1990). In Nolonecta glauca and Dysdercus fasciatus mitochondria are abundant in nutritive 
cords, while in Cvrixu punctata they are excluded from transport via microtubules (Hyams Sc 
Stebbmgs 1979, Stebbings 1988, Stebbings Sc Hunt 1987) In ihe trophic core and nutritive cords of 
the species understudy only microtubules and ribosomes were observed. F-actin meshwork around 
the tropluc core inllydromerra stagnorum has been also found in other hetcropferans (I Iuebner& 
Gutzeit 1986, Simiczyjew et al. 1996, Sty* ct al. 1998) and it is regarded as a component of the 
transport system between trophocytes and oocytes (Gutzeit 1986). 

During the oogenesis follicular cells of Hydrometra stagnorurm were found to undergo a 
series of changes in the morphology and ultrastructure, from cylindrical in the early previtellogen 
esis. through oval al the beginning of the vitellogenesis, flattened at the end of yolk formation 
stage. In Che late prcvdellogenesis follicular cells in the studied species become binucleated. 
Binucleated follicular cells are found in other hcceropterans (Huebner & Anderson 1972a) and 
inallophagans (Bilinski & Junkowska 1987)). it has been suggested that they develop from mono¬ 
nuclear cells as a result of ar. amitotic division (Biining 1994). The development of spaces between 
the follicular cells during the vitellogenesis, termed patency, is hormonally regulated (Huebner & 
Anderson 1972a, Davey & Huebner 1974, Abu-Hakima &Davey 1977). It has been documented 
now that the cytoskeleton is responsible for the changes in the shape of follicular cells (Huebner 
1976. Gutzeit 1990, Zhang & Kur.kcl 1992). The role of microtubules and microfilaments in the 
change of shape of follicular cells was studied in Rhodnius prolixus by Abu-Hakima & Davey 
(1977) and Watson & Huebner (1986). These studies revealed that the beginning of patency was 
correlated with reorganization of the microtubules in the follicular cells. Intheprevitellogcncsis. 
in the follicular cells, forming a columnar epithelium, bundlcsof microtubules are arranged regular¬ 
ly, while in the advanced vitellogenesis then arrangement is random. Microfilaments in patent cells 
form distinct bundles, while columnar cells show no presence of microfilamcnt bundles. The use of 


Figs S 14. 8 - LiglW micrograph of Ihc ovarian follicle al Ihc mid prcvitcllogcmc singe FF follicular cpirhclnuii, 
O oocyte, n - oocyte nucleus. *90 9 - I'rcvitcllogcnic ovarian follicle alter rhodanunc-phalloidin .laming 
Arrow indicates F-acnn fiiamcnis in ihc conical ooplasm. FE - follicular cp.lbclum, O - occytc. *110 lt> 
Follicular cells in prcvilcltogcncsi* after rhndarvrc-phalloidin flaming Bundles of microlitamcms arc oriented 
paraKclly (arrow). *123 II Follicular cells in vitellogenesis aflcr rhoCammcphallouiin flaming Handle, of 
inicroliJamems ero.« each olher (arrow) *250. 12 Follicular cpilhclium after itiodamiiKfihallotdm flaming 
Spaces between cells arc visible (arrow). *2W. 13 Follicular epithelium ami pail of Ihc ooplasm in vitellogenesis 
FC - follicular cells. O - coplasm. *250. 14 - Follicular cells after DAP] ilaimng. N follicular cell nucleus- *2H0 
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rtiodamine-phalloidin made it possible ro demonstrate that in the follicular cells of llydrometra 
siagnorum bundles of actio ititciofilutncisls were present also in the previtellogcnic epithelium and 
they were arranged paralielly, whereas m the vitellogenesis they crossed each other. The de¬ 
scribed parallel, linear arrangement of microfilaments shows similarities to"strcss fibres” (Ciutzcit 
1990). They arc typically present m the basal region of well-spread cells. The changes in the 
organization could be connected with a correlation between the reduction of cell adhesion to the 
basement membrane (Gulzcit 1990). 

In H siagnorum the originally uniform group of follicular cells diversifies into three subpopu¬ 
lations. Each of them builds a di ffcrenl region of the egg capsule. I luebner & Anderson (1972a). 
studying fine structure of vitellogenic ovarian follicles in Rhodnius prolixus, found that the fol- 
licu-lar epithelium of the anterior pole of the follicle was tight and high prismatic, while the remain¬ 
ing follicular cells became spherical thus leading to the patency of this portion of follicular epithe¬ 
lium ft was demonstrated that, the compact compartment of the follicular epithelium, produced the 
sculptured cap of the egg capsule, whereas the remaining follicle cells were engaged in the forma¬ 
tion of smooth chorion The division of originally uniform group of follicular cells into distinct 
subpopulations, building various regions of the egg capsule, was found also in members of other 
insect orders: a dipteran Drosophila melanu%asfer (Margaritis 1985), u silk moths (Rcgicr et al. 
1980), an mallophagan F.omenacanthus stramineus (Oilinski & Jankowska 1987). The results of 
biochemical studies reveal that morphologically different groups of follicular cells produce diffe¬ 
rent sets of proteins, which most probably determines a definite dilTerentiation of the chorion 
surface (Rcgicr et al. 1980, Mazur e;a3. 1980-Papanicolau 1985). For example, formation of aeropylar 
crowns in Aniherea poiyphemus is no doubt associated with the synthesis and secretion of 
proteins F. which arc characteristic of the aeromicropylar crown region (Mazur et al. 1980). 
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Al»t mrt The trihx; Eempliantint is returned to its original subfamily stains from its position as a tribe of 
the Btcdionotmac. Inc genus Cattarus St&l. 1858 is analyzed and consulcrcit as a new tribe, the Caclanm 
trib.n.in the I’amphantmac. The tribe tpipolopini trib.n. is erected in the subfamily Pamphanliuac The 
genus Phaeax Distant. 1893 stat. n, is reduced to a junior synonym of Cattarus. Cattarus stvsi sp. n. is 
described from South America. 

Phylogeny. mimicry, Bledionotinac, Geocorinae. Pamphantinae, Kpipolopini, Cattarini, 
Tlenestarlnae 

The recent discovery of several undescribed species of pamphantines from the canopy of the 
South American rain forests and the reinterpretation of higher group relationships in the Pentato- 
momorpha have stimulated me to return to an analysis begun many years ago of the systematic 
position of the pzmphantines. 

For many years I have been doubtful that the New World pamphantine lygaeoids belonged in 
the same subfamily as the southern European genus Bledionuius Reuter, 1878. where they were 
placed by Scudder (1963). 

It is a great pleasure to dedicate this paper to Professor Pavel Stys, my long time friend and 
colleague, who has contributed so much to our knowledge of the higher classification of the 
Hcteroptera. 

Reuter (1878) established the subfamily Bledionotina for Bledionolus syslellonoidex Reuter, 
1878 from Syria. Barber & Bruner (1933) established the subfamily Pamphantinae for the genus 
Pamphanius Stal, 1874 from the West Indies. 

Scudder (1963) reviewed the history of the Bledionotinac and Pamphantinae. He concluded that 
the two taxa were closely related and combined them into a single subfamily, the Bledionotrnae, 
while still recognizing the new world components as a separate tribe, the Pamp’nantini. Scudder *s 
(1963) paper was important not only because of the reduction of the Pamphantinae to tribal status 
but because he demonstrated clearly that despite a spiracle position similar to that found in my odo- 
chine Rhyparochromidae the type of spemiatheca found in most rhyparochroinine lygacids was 
not present in die Bledionotinae (sensu Scudder) (Figs 12,13) and this removed them from place¬ 
ment in the Rhyparochrominae where China & Miller (1959) and Slater & Hurlbutt (1957) had 
suggested they might belong. Scudder {1963) also removed Cattarus from the Rhyparochrominae 
and placed it in the tribe Pamphantini. (Note the similarity of the sperm reservoirs and parameres 
(Figs 7.8,9,11), Scudder (1963) also noted similarity in many ways to the Geocorinae. 

Just a year prior to the appearance of Scudder’s paper Woodward (1962) bad studied the genus 
Phaeax Distant, 1893 which the latter had placed in the Largidac, and concluded that it belonged 
in the Rhyparochrominae as a "somewhat aberrant myodochine". Seidenstucker (1964) stated his 
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belief that B/et1io>ioru$ was an ant mimetic myodochir.e, and removed a second Palcarctic genus 
that had been placed in the Bledionotinae (. Bethylimorphus Lindberg 1953) to the Oxycareninae. 
Sweet (1967) in his seminal study of the relationships of higher taxa within the Rhypamchromtnae 
also studied Phaeax and concluded that it belonged in the Bledionotinae. Sweet (196") was appar¬ 
ently the first worker to note the stridulatory apparatus on the head and forefemur of Phacax 
species and to relate them closely to Callarus. 

Subsequently Slater (1981 a, 1981 b) and Brailovsky (1989) have described new taxa in the Pain- 
phantmt. Slater’s (1981b) paper described a new genus from northern Queensland and stated that 
his 1981a paper had reviewed the taxonomic history of die group. This unfortunately was not the 
case, the statement having been based on an unfinished study treated here. Brailovsky's (1989) 
paper described the first pamphantines from the rain forest canopy and included a key to the 
Western Hemisphere genera. 

Henry (199?) believed that the Bledionotinae, Geocorir.ac and llcncstarlnac formed a rnono- 
phyletic group defined by “the reniform eyes, dorsal abdominal spiracles on segments two, three 
and four and the two dorsal abdominal sutures between ferga 3—4 and 4—5 that curve strongly 
posteriorly from the lateral margins of the abdomen to the gland openings on the meson in tlie 
“nymphs”. Henry (1997) raised the Gcocorinac to family status (the Geocoridae) and recognized 
three subfamilies the Geocorinae, Bledionotinae and Hencstarinac. 

Henry (1997) did not discuss the systematic position of the bizarre stalk eyed Neotropical bugs 
of rhe genes Epipolops Henieh-Schaeffer, J 850.5»rSl (1868) placer! the genus in the Gcocorida where 
it remained until Ashlock (1957) placed it in the Cyminae. Hamid (1975) slated his belief that Epipo¬ 
lops definitely did not belong in the Cyminae, but did not place it ir the existing classification system. 
Brailovsky (1990) treated Epipolops in the Pamphantini, but did not give evidence for his action. 

The species of Epipolops are so wildly apomorphic that it is understandable that they have 
been a perplexing taxon. 

Sweet (in litt.) many years ago noted the similarity of species of Epipolops to the Pamphantini in 
the large punctures circled with cuticle, the fusion of connexiva two and three with the suture 
obliterated (Fig. 17) (synapomorphy), R and M veins not fused, the metacoxac nearly contiguous, 
the metastemum acute and the fusion and elimination of the sutures of the anterior abdominal 
sterna (Fig 18). The sperm reservoir (Figs 19,20) also agrees with the condition found in the pacn- 
phantines. As does and make “the" lower the simple elongate phallus (Fig. 19) and the paramere 
(Fig. 22). The spcrmatheca (Fig. 21) is more complex however and suggests that the tribal position 
advocated here is appropriate. Epipolops thus appears to be part of the expanded concept of the 
Geocoridae with close cladistic relationships to the pamphantines. 1 treat it here as a tribe within 
the Pamphantinae. 

Scudder (1963) combined the Bledionotinae and Pamphantinae into a single subfamily because 
of the fused abdominal sterna 2, 3 and 4, the position of the abdominal spiracles (2-4 dorsal, 5-7 
ventral), the straight suture between sterna 4 and 5, the presence of only 2 dorsal abdominal scent 
gland openings (between terga 4-5 and 5-6) and the caudal curving from the lateral margins to the 
meson of the abdominal sutures between these terga and especially the non-rhyparochromine 
nature of the spcrmatheca. His subsidiary characters, such as a tendency toward brachyptery, 
general appearance, reduction in membrane venation, relatively long claval commissure, only three 
rows of clav al punctures, lack of a hamus in the hind wing, presence of long body hairs, and an 
ecarinate or weakly carinate pronotum arc all features that occur over and over again in the Lygae- 
oidea and arc of only secondary value at best in understanding relationships at tribal and subfamily 
levels. It is my belief that the Pamphantini and Bledionotini of Scudder (1963) are not sister taxa. I 
believe that Scudder (1963) was misled by the generally myrmecomorphic appearance of many of 
these species. 
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There are a number of important differences between these taxa that suggest convergence 
rather than close clarfistic relationship. (A number of these differences were first brought to my 
attention by Dr Sweet). 

While the fusion ofthe anterior abdominal segments is similar in the two taxa. die condition of 
these segments differ considerably in detail. The overall similarity seems to he due to convergence 
resulting from ant mimicry. These differences may be summarized as follows in a comparison of the 
two type genera, filedinnotus and Pamphantus: 

5/t‘cf/owfWi-abdommal conciexiva3 and 4 fused and suture obliterated; 2 trichobuthria present 
on segment 4; no trichobothria on segment 5 (Fig. 3); no intersegmental sutures visible on sterna 2- 
4 , scent gland openings posterior to intersegmental sutures (Fig. 4); cnnncxivtim 7 in one piece (Fig. 
4). Hind wing with R+M fusion; R joining marginal SC, hamus present, long prominent secondary 
veins present. Front wing with M present as a branch from R; medial fracture straight, short, 
stopping before divergence of M, punctures small, not areolatc, SC indicated in membrane by a 



h'lgs 1-8. ] Pamphanftts eleguntulus SlJl! abdomen dviml vjjw; 2 - abdomen vcnlral view. ? BleJionoiu v 
systellonotoida Rcjlcr female abdomen lateral view; 4 ■ female abdomen dmssil vi^w, 5 CtsHann icy ignis Slfll 

- abdomen dorsal view; 6 - abdomen vein a I view, 7- Pomphanrus eieguniuhts puramcre; 8 Caitants in sign is 

- paramcrc. 
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concave vein (as in Oxycarenidae). Metacoxae widely separated (as in Oxycarenidae); metasremal 

spine process broad and truncate; femora slender, mutie; spurs present on hind coxae. Buceulae low 
bur elongate; bead surface hirsute including trichobothria-like hairs. 

/’afli/jAanfas-abdominal conncxiva 2 and 3 fused and suture obliterated; 4 (nehobothria present 
on segment 4; 2 or 3 tnchobothria on segment 5 (Fig. 2); sutures on segments 2 -4 faintly visible in 
cleared specimens; scent gland openings conventionally located on inlcrscgmentat sutures (Fig. 
I), connexivuin 7 usually subdivided. Hind wing with R just touching M, not fused; R not joining 
SC; hamus absent; no secondary veins. Front wing with M absent; medial fracture long, sinuate, 
attaining posterior margin of corium; punctures large and arcolatc. SC apparently absent in mem¬ 
brane. Mclacoxac nearly contiguous. Metasternal spine pointed. Femora incrassate with a ventral 
spine (variable in Pamphantinae); no spine on hind coxae. Buceulae short, meeting behind labium; 
head without numerous hairs; eyes large, often reniform. 

Ihe.se differentiating features seem to preclude the position of the two taxa in the same subfami¬ 
ly. The habits ore also suggestive of different evolutionary histories. Although relatively little is 
known of rhe biology of most species we do know' that Bledionotus is a ground living insect 



Figs 9 IS 9 10. PamphdUtUu eicgantulus SUM. 9 - sperm reservoir, dorsal view", 10 - phallus with sperm reser¬ 
voir :il lateral view |l - Cuttwvs ins ignis SUN phalluv 12 Pnmphomux elegantulus spCrrUlhcca. 13 - 
Bledionotus sysieilonoloults Roller ipcrmuthcca. 14 IS Cattarus insignia. 14 head, lateral view; 15 - fore 
femur 
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whereas, at least the majority of, the pamphanlines live on vegetation, some high in the forest 
canopy. 

The condition of the head and forefcmoral stridulatory apparatus in Callarus (Figs i4, 15) is 
remarkably similar to that found in the Colobathnstidae (which also have spiracles of segments 2,3, 
4 dorsal) but which do not have a laciniate ovipositor. Henry (1997) believed that differences in the 
condition of the ovipositor to have been over emphasized but I feel further analysis is required here. 

No matter at what level the higher categories now included in the Lygaeoidea will ultimately be 
treated (separate families etc.) the present relationships of Scudder’s inclusive Blcdionotinae seem 
better expressed by elevating the Pamphantmi to a separate subfamily die Pamphantinae thus 
returning them to the status orginally proposed by Barber & Bruner (1933), but segregated into 
three tribes the Painphantini, Cattarini, and Epipolopini. 

All measurements are in millimeters. References to genera not included in the terminal list may be 

found in Slater (1964) and Slater & O’Donnell (1995). 

Cattarini trib. n. 


Type genus: Ca//jin/sSt3l, 1858:41. 

The recognition of Callarus as a tribe separate from the nominate Painphantini is based upon the 
following: abdominal spiracle two lateral or ventral (Ftg. 5) rather than on the dorsal tergite; head 
with a large crcsccntic stridulitrum (Fig. 14) and tuberculatc fore femoral plcotron (Fig. 15); a 
proximal flange present on the spermathcca; three rather than four trichcbothria on each side of 
abdominal segment 4 (Fig. ft); distinct lateral apodemes op tergum 8; a very complex phallus (Fig. 
11) in contrast to the simple but very elongate and coiled condition (Fig. 10) o t Pumphuntus. 

Callarus St&l, 1858 

Ullanu Still. 1858. 41 
Phaeax Distant. H9J 413 j yn. n. 

Type species: Callarus insignts St31 1858:41 (monobasic). 

Scudder {1963). described the genus in detail and illustrated the spcrmatheca. Scudder’s descrip¬ 
tion is excellent although some features appear to be specific to C. insignis rather than of generic 
significance. 

The genus is remarkable because of the striking head-fore femoral stridulatory mechanism (the 
stridulitrum is illustrated but not commented on by Scuddcr (1963) and the plectron of Phaeax was 
illustrated although apparently not realized as part of a stridulatory' apparatus by Woodward (1 %2). 
The position of the spiracle on abdominal segment two is unusual. Apparently it should be consid¬ 
ered ventral morphologically although actually it is located in the membrane rather than on the 
sclerite. (The position of this spiracle is well illustrated in Woodward (1962)). Sweet (1967) agreed 
with Scudder's placement of Callarus in the latter’s inclusive Blcdionotinae and noted the close 
relationship of Phaeax to Callarus. He pointed out that Phaeax has a head stridulitrum. 

Although due to import problems at the time this paper was written I was not able to examine the 
types of the two species of Pkaeox in the Natural History Museum (London), Dr R. M. Baranowski 
(in lilt.) has examined both types and has found no significant generic differences. 1 Ic believes that 
neither of Dislant's species is conspecific with any of the South American species from the forest 
canopy one of which is described in the present paper. There seems no doubt but that the two 
genera are synonymous and Phaeax is here formally placed as a junior synonym of Catiarus. 
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Cattarus stysi sp, n. 

(Fig. 16) 

DnscairnoN. Coloration ch'.clly black, shading to dark brown. Head mesally, anteriorpronotaL lobe 
anil sculelluin black. Juga and broad lateral area of head dull yellow. A narrow yellow stripe across 
anterior pronotn! margin. Posterior pronota! lobe mesally broadly pale yellow, lateral two-thirds 
fuscous. Inner half of clavus and eorium caudad of apex of clavus rich red-brown, outer onc-hal f of 
clavus contrastingly yellow. A broad white transverse fascia across eorium at level of distal one-haLf 
of claval commissure. Coriumanterior to this fascia dark brown laterally, pale yellow mesally with a 
line of contrastingly dark punctures adjacent to claval suture. Membrane complexly variegated as 
follows: extreme basal area black, becoming yellow 1 at level of middle of apical corial margins, a 
broad white crescent shaped transverse band across membrane beginning laterally just caudad of 
apex of eorium. curving anteriorly between coria mesally, area immediately caudad of white band 
fumose. with veins dull yellow fore and mid acctabulae laterally and posterior metapleural lobe 
white. Hind ucetabulae yellow-brown, concolorous with trochanters and most of femora and fore 
and middle tibiae, hind tibiae contrastingly reddish-brown for most of length, becoming pale yel¬ 
low-tan on distal ends. Antennal segment one pale yellowish-brown. Abdominal venter red-brown 
w ith strongly contrasting orange-yellow connexiva on segments 5-1 and anterior one-half ofcon- 
nexivum 4 Body and legs clothed with numerous elongate upright hairs, also with numerous 
declivent silvery hairs on transverse pronotal impression, head laterally and scuteilum. Head and 
swollen calli area of anterior pronotal lobe nearly impunctate. Pronotum with a series of deep 
anastomosing punctures immediately behind smooth anterior margin. Posterior pronotal lobe and 
scuteilum conspicuously punciate. Clavus with three rows of punctures. Body surface shining, 
except for pruinose clavus and a broad pruinose fascia on anterior one-half of dark corial color 
immediately behind w'hite transverse fascia. 

Head sloping downward anteriorly, first antennal segment almost attaining apex of tylus Length 
head 0.94, width 1.52, interocular space 0.96. Anterior pronotal lobe swollen, strongly elevated 
above posterior lobe w'ith width greater than that across humeral angles. Length anterior pronotal 
lobe 0.90. w idth 1.22. length posterior pronotal lobe 0.62, width 1.10. Scuteilum small, somewhat 
elevated mesally. Length scuteilum 0.56, width 0.62. Length claval commissure 0.62. Hemelytra 
strongly constricted mesally, narrowest at level of distal end of claval commissure. Membrane 
attaining middle of abdominal tergum 7. Midline distance apex clavus-apex corium 1.00. Midline 
distance apex corium-apex abdomen 1.82. Abdomen strongly constricted basally. Middle and hind 
femora enlarged, fore femora incrassate, a sharp spine present on venter at distal one-third. Piec- 
tron an elevated group of short tubercles ventrally on proximal onc-third of femora. Head striduh- 
frum elevated. Metathoracic scent gland auricle straight, evaporative area very large occupying 
entire anterior lobe of metapieuron. Labium extending at least to middle of mesostemum. Length 
labial segments 1 0.46, II 0.50, III 0.40, IV 0.50. Antennae stout, segments three and four fusiform. 
Length antennal segments 10.30, II1.16, HI 0.70, IV 0.80. Total body lengTh 6.40. 

Tvit Holntypr Mali- BRAZIL' Minas Gerais Vicosa, Corrcgo dc Paramo (Mala do Pictcituira) 10 III. 1993 

(T J Henry) In National Muslim of Natural History (IJSNM), Washington, D C Paratype I female Same data 
as holotypc 

Etymology. Named ui honor of Dr. Pavel Stys my colleague and friend of many years for his many 
important contributions to our knowledge of the Heteroptera. 

Differential diagnosis. C stysi sp. n. may be readily separated from C. tnslgnis StSI, the only other 
described species, by being much more elongate, the length of the body being more than five times 
the width across the pronotal humeri, whereas in C ins ignis the body length is less than 4 3'4 the 
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humeral width The claval color in C slysi sp. n. is variegated with the inner linii'dark brown and Che 
outer half yellow whereas m C ms ignis the clavus is uniformly colored 

Henry (m lid. I noted that specimens in the field closely resembled wingless hynicnopler.ins. 
possibly ponerine ants. 

Several additional species of Cattarus and an undesenbed genus occur in the South American 
rain forest canopy. These taxa will be described in a subsequent paper. 

Fpipotopini trill, n. 

Type genus: Eprpobps 1 lcrrich-Schaeft'er. 1850: 191,201. 

Eyes somewliat reniform, placed upon elongate divergent stalks. Hody broad and flattened I'm- 
noturn with paired lateral (often lobate) projections. Claval commissure well developed, elongate. 




Fi«s 17-22 17-18 - F.ptpviopi mendtonah* Piran 17 abdomen dorsal view. 18 - abdomen ventral view 19 22 
- E mertdtonahs 19 - phallus amd sperm reservoir, dorsal view. 20 - sperm reservoir, lateral view. 21 - 
spcrmalhoca. 22 - paramcre 
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Abdominal srema 2-4 fused with sutures obliteraled. Abdominal spiracles ventral on segment 
two, doiscl on segments three and four, ventral on segments 5-7. Sutures between abdominal terga 
4-5 and 5-6 not strongly curving caudad from lateral margins to meson. Head lacking a stridulit- 
mm. Punctures on dorsal body surface circled with cuticle. Metacoxae nearly contiguous 
Additional comment. Henry (1997) placed the Henestarinae as a subfamily of the Geocoridae. I 
have not studied this raxon and accept Henry's conclusions for the present. 

Bleilionolus does appear to be a member of the Geocoridae chiefly because of the spiracle 
position and the type of spermatheca (Fig. 13). However, the peculiar position of the abdominal 
scent glands (Fig. 4) and several features that are similar to those otherwise found only in the 
Oxycarenidac (of llenry 1997) suggests further study to be in order. 

The subfamily Geoconnae itself is more complex than Henry’s diagnosis might suggest. There i$ 
variability in the position of the anterior spiracle, the presence or absence of a cl aval commissure 
and in the degree of caudal curvature of the sutures between abdominal terga 4 5 and 5 6 in 
different genera. 

The classification proposed here is as follows: 

Geocoridae Stftl, 1862 

Gcncorinae Slat, 1862 

Oeocurls Fallon. 1814 

sbg. trlarus Liitnavuori, 1972 
sbtf. Piocoris Slii. 1872 
Geocorcides Itot&nt, 1918 
Gemaius SlSi, 1862 
Hypogeoconx Montandon. 1 9 1 3 
Isthmacnris VfcAteo, 19)4 

Multucoris Slil. 1872 
fJe&ogtrmalus Ucrgrolh. 1916 
Ninyas Distant, 1R82 
Psevdogfiocoris Montandftn, 1913 
Sie/Tog?ocorn Moritandnn. 1913 
Su-nvphlholmicus Cost*. 3875 
Sty legeoc orir Montand on, 1913 
Pa-rphantinac Barber et Bruner, 1933 

Pamphanlini Barber Cl Bruner, 1933 
Ahpumphur.lu/ Barber, 1954 
Auilropumphaniux SIntel, 1981 
Ncvpamphantus Barber c( Bruner. 1933 
Pamphantus Stfil. 1874 
Pc rupamphuntu * Barber. 1954 
JYopitopazapamphuntus Brailovsky, (989 
Ciitlariiii trib. n. 

Caiatrus Sill. 1858 
Cpipolopini trlh. n. 

Epipolaps Merich-Schacffcr, 1850 
Blcdionotmae Router, i 878 

BMiononu Router, 1878 
Hencscarinac Douglas ct Scon, 1865 

Coriantipus Bcrgroth, 1912 
Engis/wr richer, 1864 
Ht'natturi* Spirola. 1837 
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Abstract. Tbc paper describes and compares the structure of the aedeagus in Pentatomidae representative 
of three spueics-groups in the genus Aehu Fahricius, 1803 and, for reasons of closeness, include? 
representatives of the genus Neottigfossu Kirby. 1837 The Aehu ueumiruua-nrovp (us represented by A. 
acuminata Linnaeus. 1758) seems to bear a close relationship to Ncotliglossa. the Aehu rosirata Key, 
1888-group is considered distinct, while the Aeiia vtrga/u-group is abundantly distinct Jforr either the Aeha 
acuminata or A rosirata groups. In the ease of the Aehu virgoto-group, the two species examined (A 
vi rgatu King. 1845, A uUn>ut/aut Fiebor, 1868) arc so different that they nug’ii seem lo represent different 
genera. In the Jiglit of the did it presented it is suggested that the classification of the Aeltini cannot be 
regarded us finally settled. It is evident that the character of the aedeagus is uxonomically useful in 
subdivision but at the same tinvc remains unclear whether it tends to push widely apart species ct pyoups that 
ought to remain together We digress only to include a note on the spcmiathcea lo the cffccl ilial Ilia 
jpsamalhecal dilatation in Aeha ulbovittata. uniquely so far as we arc aware among Adr.it. is vestigial and 
presumably without Junction. 

Morphology, genitalia, aedeagus, spermatheca, phytogeny, Heteroplcru, Kenlatomirfac, Aeiia, 
Meoitiglossa 


INTRODUCTION 

The structure of the aedeugus and its bearing on the classification of the species presently compris¬ 
ing the pentatomid genus Aeiia is the principal subject of the present paper. The paper also in¬ 
cludes descriptions of the aedeagus in the genus Neottiglossa owing to its being placed together 
with/Je/Zu in the tribe Aeliini (Wagner 1966). 

The present subdivision of the genus Aeiia into species-groups is due to Wagner (1960). The 
groups are separated by gross differences in size, shape, and appearance; in males they are separat¬ 
ed by differences in the form of the upper border of the pygophore, by differences in the character 
of The parameres, and, as shown by Voegele (1960,1968) by differences in the character of the male 
genitalic superior processes. The latter occupy the male genital chamber alongside the parameres 
and are similarly paired: according to Dupuis (1959,1970) they are phragmal in nature. 

Wagner {I960), in a comprehrcnsive study of the Palaearctic species of Aeiia , described the 
ccpulalory process but otherwise provided little information on the structure of the aedeagus. 
However, descriptions of the aedeagus in several Aeliini, some more complete than others, have 
been provided by Voegele (1960: Aeiia acuminata. A. cognata.A. german ), Sisli (1964 :A rvstra- 
ta). and McDonald (1966. A. americana, Neottiglossa trilineata). Here in seeking to confirm and 
extend previous work we provide some entirely new information on the structure of the aedeagus 


'Present address: Sunn Pest Department, Plant Pests and Diseases Research Institute, P. O. Box 1454. Tehran, 
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in species from Wagner’s (3960) Ac Ha virgata- group. Our observations confirm the taxonomic 
value of the aedeagus in subdivision; at the same time they suggest that the classification of the 
Acliim cannot be regarded as settled. We only digress to report what appears to be an unusual 
condition of the spermathcca in Ae/ia albovittata. 

The initiu] work was undertaken by the junior author in Cardiff as a contribution to the sunn pest 
problem {Aelia, kurygaster Laporte, 1832) tn Iran (Abdollahi 1996). It was later extended and 
brought to its present form by the senior author who alone is responsible for the drawings and the 
interpretations contained herein. 


TAXONOMIC BACKGROUND 
The tribe has been treated by Wagner (1966). 

Acliini Stal, 1872 

the members of this tribe are distinguished by having the body a yellowish-brown colour, the head 
somewhat pointed, the checks extending beyond and enclosing the tylus, the thorax with a prnstcr- 
nal sulcus, the scutdlum large and with a distinct fold on each side. The species of Aclia and 
Neottighssa are predominantly Palaearetic in distribution with some extension into the Nearctic 
and Oriental regions. They commonly occur on grasses (Gramineae), sometimes in large numbers; 
certain species of Aelia can do considerable damage to grain crops (Paulian & Popov 1980, Lodos 
1981) 


Aelia Fabridus, 1803 

In this genus, the body is longjsh with dark stripes on a straw-coloured ground, the head long, the 
second antennal segment not reaching the apex of the head, the front part of the pronotum with 
three long callosities, or “weals", the radial vein of the corium homy, raised. It is a largish genus 
containing more than twenty mainly Palaearetic species. 

I heAefiu acurninaia-%roup (Wagner 1960) 

Wagner (I960) examined the following species or forms: A. acuminata (Linnaeus, 1758);/!. alticoia 
Kiritschenko, 1914 .A. nasuta Wagner, 1960;-4. M/umrn Kiritschenko, 1930 ;/!. granum Jakovieff, 
1903, A demissa Kiritschenko, 1914; A. punctiventris Horvath. 1911; A.fteberi Scott, 1874; A 
sibirica Reuter. 1886; A. henschi Montandon, 1886; A. turanica Horvath, 1895; A. klugi Hahn, 
183 L Voegcle (1968) considers A. turanica a synonym of A. acuminata. 

The species in this group are small and slender (length range 6.6-10.8 mm: Wagner 1960), the 
bucculae straight, unarmed, and the juga often thickened behind; Cue upper border of the pyge- 
phore is relatively simple with at most a single median V-shaped notch; the parameres carry a broad 
membranous extension, the hypophysis is small, slender, curved and with a strong tooth; the 
superior processes although not identical in the different species conform to a similar plan (Vbegele 
1968). From the description of the aedeagus given by McDonald (1966), Nearctic A. americana 
Dallas. 1851 appears to belong to this group; China & Lodos (1959) however report that A. amen- 
cana has a body distinct from any other species of Aelia. 

The Aelia rostraia -group (Wagner 1960) 

Variability in the characters used in keys to species separations has been a source of much confu¬ 
sion in the genus on the species level. Wagner (1960) considered the following Palaearetic species 
or forms distinct: A. melanow Fieber, 1868; A. obtusa Fieber, 1868; A.furcula Fieber, 1868; A. 
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syriaca Horvath, 1903, A. rostrata Boh email, 1852; A cognata Fieber, 1868; A. germuri Kiister, 
1852; and A not ala Key, 1888 He rejected A eminealkanata I.odos, 1958 and A. triticiperda 
Pomcl, 1889, considering the former to be a synonym of A. syriaca and the latter a synonym of/!. 
german. The status of A. obtvsa remains to be settled: China & Lodos {i960) considered it a 
synonym of/!, meianota. Brown (1962) and Vocgele (1968) have rejected A. syriaca , the latter 
author considering it a synonym, the former perhaps at mo si a geographical form, of A. rostrata. 

The species in this group are larger and more robust than the preceding (length range 8.1-12.0 
mm: Wagner 1960), the bucculae often armed with a tooth, and thejuga without nodular thicken 
ings. The upper posterior border of the pygophore is variable; it exhibits either three distinct 
notches or only one. the latter condition resembling that found in species of the A. acuminaia- 
group. However. Wagner (i960) considered the character of the parameres as revealing the A. 
rostrata-gnntp as a distinct unity within the genus Aelia : paramerex in. die A. rostrata- group 
longer than in the preceding, thicker distally. the membranous extension outwardly directed and 
the hypophysis short with a small tooth. 

The.-I clia virgata-g roup (Wagner I960) 

A small group containing the following species,/!, virgata King, 1845; A. albovittata Fiebcr, (868; 
A. cribrosa Fieber, 1868 (which seems to be close to A. virgata); and A. contorta Kiritschenko, 
1929; all from the Palaearctic region (Wagner I960). The species arc large (length range 8 4-10.8 
mm, Wagner i 960), a darker colour than species :n the preceding species-groups, the cunnexivium 
in whole or >n part and the space between rhe connexivium and spiracles is dark or with dark 
markings; the bucculae lack a hump or knob. The paromeres arc without a membranous extension 
and altogether very different in appearance from those in other Ae/ia groups. The superior process¬ 
es although not identical conform to a similar pattern in A virgata and A. albovittata (Voegelc 
1968). 

The Aelia frigida-group (Wagner 1960) 

This group contains only one species,/* frigida Kiritschenko, 1930, from the Palaearctic region, 
fn 4. frigida, the body is .small (6.7 mm long in the one male examined hv Wagner 1960), a darkish 
colour like the preceding, the bucculae in front with a rounded knob, the parameres lacking any 
leaf-like extension, the abdomen wider than thepronotum. The last feature is unique to A frigida 
within the genus Aelia. The superior processes so far as wc arc aware have not been examined. 

In the absence of material, we have been unable to examine the aedeagus in A. frigida. 

Ncortiglossa Kirby, 1837 

Wc have not attempted to follow the taxonomic literature concerning this genus. Kirkaldy (1909) 
lists at least 13 Palaearctic ar.d three Ncarctic species. In Necttiglossa, the bead is shorter compared 
with Ae.Ua, strongly ber.t down, the second antennal segment extending beyond the apex of the 
head; the anterior part of the pronotum presents only one long weal; rhe radial vein of the corium 
is neither homy nor raised 

We have studied the aedeagus in Palaearctic N. bifida (A. Costa, 1847) and//, ieporina Puton, 
1881. 


MATERIAL AND METHODS 


Material 

Several persons an*! organization* kindly supplied the dry specimens on which our work was largely based: Natural 
History Museum. London (NHM); Entomology Department of fcgc University, Bornuva Izmir, I'urkuy (BU), 
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ChirJcs University, Prague. Czech Republic (C'J). Some fresh A die material "."as obtained from inn and elsewhere 
(A acit/rttnata) from ihc United Kingdom; specimens were identified using China & Lodes (1959). Wagner 
(I960) and Voegelc (I960, 1968) 

kxuminnlion of the ncdrugus 

The genital capsule (pygophorc) was removed from potasfccd males and again potashed pnor to removal of the 
aedeagus This ircamiem oP-cn resulted in partial and in some specimen.* complete inflation of the membranous 
conjunciiva Structures were drawn to scale on graph paper with the aid of an eyc-piccc graticule a! 50* magnifi¬ 
cation For more dialled study, genital struggles were mounted in Fuparul fend examined using a Zeiss pbotorm- 
croscopc equipped with imlinary light and phiisc-contiasl optics 

STRUCTURE OF THE AEDEAGUS IN AELIINI 

Fig. 1 gives a generalized picture of the aedeagus as seen in ventral view. It includes all rhe struc¬ 
tures examined although deficiencies in certain structures occur in some aeliincs. 

Following Singb-Pruthi (1925), the aedeagus can he considered as comprising three parts; at the 
base is the phallotheca; occupying an intermediate position is the largely membranous conjuncti¬ 
va; distally there is the copulatory process. For the latter structure Singh-Pruthi (1925) used the 
term “vesica”. 

I he phallotheca can be subdivided into the follwing parts: basal thecal rube, thecal processes 
borne on U»e iliceal tube, and distal thecal collar. The thecal tube is heavily sclcrotizcd and con¬ 
tained within it is a specialized expansion of Ihegonoduct, the ejaculatory reservoir: the latter does 
not lend itself readily to investigation and wus not examined in Ihc present work. Thecal processes 
were present in all species examined; they show variability of taxonomic value, both in position and 
in form. The thecal collar extends from distal margin of rhe thecal tube; Gross (1976) gives the term 
theca) shield to this structure; the collar chamber partially encloses the conjunctiva. The narrow 
par of the phallotheca between the collar and the theca] tube is here termed the thecal neck. 

The thecal collar is made up of two separate parts which we term according to position dorsal 
and ventral collar domains. A dorsal collar domain was present and well developed in all aeliincs 
examined; sometimes it exhibited an apparent lack of sclcrotization :n the middle region; to the 
differentiated middle region we give the term dorsal collar hinge, to the sclerolized panctal regions 
the term dorsal collar valves The integument which lines the inner side ot'the dorsal collar domain 
appears to join the conjunctiva at or near die level of the thecal neck but in A. virgata seems to 
function as a component of the conjunctiva. The ventral collar domain is variable; sometimes it 
exhibits «i pair of well developed lobes which we term here ventral collar valves. 

The conjunctiva is largely membranous: in the resting aedeagus it occupies the chamber formed 
by the thecal collar; it is very variable and potentialy useful as a source of cliaraclers on the species 
level. It mostly comprises one or two pairs of appendages w ith or without a dorsal median lobe; 
sometimes it bears a pair of sclcrotizcd processes. The term paravesical processes is given here to 
die latter by virtue of their position on either side of the copulatory' process. Terms previously used 
for similarly located sclerotic structures in Pentatomidae include median ‘penal* lobes (McDonald 
1966) and penial plates (Gross 1976), but (he structures bearing this names vary considerably in 
form and it is possible that some are independent formations; someAelia species (restrain group) 
are without paravesical processes. 

The copulatory process consists of a slender sclcrotizcd extension of the gonoduct, it bears the 
gonopore at or near its distal extremity; it exhibits wide differences in size and form on the species 
level. 

it is considered likely that absences of ventral collar valves and paravesical processes where 
they occur in the genus Aelia arc secondary and thus to be regarded as having taxonomic value 
as apomorphies. 
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Genii'. Aelia 

1. Aelia acuminara-^Toup 

Swas STUDIO Aelia acumitvUa 

Aelia ucuminala 

(Figs 2,7,12,13) 

Fhaliotiieca The thecal tube (Fig 2} is somewhat banel-shaped with a pair of small, cone-shaped, 
thecal processes, the tube extends some way distftlly past the level of the thecal processes The 
dorsal collar valves are prominent, their distal tips arc widely separated and project beyond the 
distal border of the median hinge The ventral collar domain is well developed with a pair of plate 
like valves, squarish in shape, ihe gap between them narrow (Fig 12) In the resting aedeagus, the 
ventral collar valves partially conceal the copulatory process, tn the inflated aedeagus they are 
turned outwardly (Fig 13) 

Conjunctiva The conjunctiva exhibits a single pair of appendages and a prominent dorsal median 
lobe The conjunctival appendages are relatively small, flattened structures, they are located be¬ 
tween the doisal and ventral collar domains and seem to be directly connected to the dorsal median 


9P 


Ami 

/ 
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Fig I Diagram showing iho general slmclure of the aedeagus as seen m vcr.tral view cap - comunCiva! appcnd3gc. 
cpr copularary process ("vesica"}, '* ,:v dorsal collar valve, vim I - dorsal median lobe of conjunctiva, cjf - 
Ciaeulalor> reservoir. gd gunoduci. gp gonopore. pvp paravesical process. In - Ihccal neck. Ip - Iliccal 
process, (l - Ihccal tube, vcv - ventral collar valve 
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lobe by a connector, near its base. The appendages are a squarish shape, the distal free corners 
slightly produced; their surfaces are smooth suggesting that little if any surface-area expansion 
occurs in the active aedeagus 'Lhe conjunctival dorsal median lobe (Figs 7,12) is extensive, probos- 
cifonn; the surface is thrown into numerous nng-like folds; the distal extremity sometimes presents 
a bilobed appearance; in one male the distal extremity revealed a ballon-like expansion (Fig. 12) but 
whether or not as an antefact we cannot be sure; Voegele (1960) however described a similar 
mushroom-shaped expansion iii/f. acuminata. 

Paravesical vrocesshs. I he free distal exrremities are somewhat flattened, blade-like structures; 
basally they seem to liuve connections both to the copulatory process and the dorsal median lobe. 
In the active aedeagus they turn outwardly; in so doing they expose the copulatory process and 
simultaneously press down on the ventral collar valves (Fig. 12). 

Copulatory process. This is a shortish (1 s|»ec., 0.2 mm long) sclerotized structure; as seen in side 
view’ (Fig 7), it is slightly S-shaped. The mam axis seems to lack any twist; the distal extremity 
surrounding the gonopore is slightly flared; according to Voegele (1960) it is divided to form two 
distinct lips 

MaTEXIAI fxnMiwFD. A. auuninata; Turkey, I spec. Kozan, 4 .V.I 98 S (this male had two pairs of sternal patches: see 
S'.addoit I*>92) (F.U); I spec Afsin 6.V1.I971 (Fit), I spec. Pamueak I4.vi.l977 (fill). We have also examined 
oilier males both from Tuikuy and Ihc United Kingdom. 


Aclta americanu 

The following notes are based on the description given of the aedeagus in A americana by 
McDonald (1966): conjunctival appendages, a single pair, in the form of broad membranous lobes, 
rounded aptcally, balloon-like when fully inflated; dorsal median lobe large; paravesical processes 



Figs 2-6. Structure oft he phalluthecJt in dorsal view. Fig 2 - Aelia acuminata (Linnaeus); Fig. 3 - <4. m,strata Rev; 
Fig A - A. virga/a King; Fig. 6 - A. aibovSltoUi Ficbcr; Fig. 6 Nvolliglasxa bifida (A Costa), dch dorsal collar 
Singe; dev - dorsal collar valve: tn - theed neck; tp - thecal process; II - thecal tube. Scale line - 0 5 mm. 
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Figs 7-11. Structure of the acdcagus in latcral/dorso-lateral view.-; Fig 7 Aelia acuminata (Linnaeus); Fig. 8 A 
rostrata Rev. Fig. 9 - A. eirgata Klug; Fig. 10 A alboviltata Ficbcr, Fig. 11 - HeoUtgloxsa bifida (A. Costa) cap 
- conjunctival appendage; cap I and cap 2 first and second conjunctival appendages of one side: cpr - coputalory 
process; dch dorsal collar hinge; dml dorsal median lobe; pvp - paravesical process; vcv - ventral collar valve. 
Seale line - OS mm. 


(median ‘penal' plates)small, thin, heavily sclerotized and fused to a wide common base; copulato- 
ry process (endophallic duct) sinuous, with a spout-like apex. 

In general appearance and, in particular, in the form of the paravesical processes and copulatory 
process, A americana and A. acuminata appear to be similar. 

2. Aelia rostra/a- group 

Sracra STUDIED. A rostrata , A melanota, A fur cut a, A cognala, A. german 

The aedeagus of A. rostrata as noted previously was first described by Sisli (1964). It differs from^. 
acuminata most noticeably in the absence of ventral collar valves, absence of paravesical process¬ 
es, absence of a conjunctiva) dorsal median lobe and by the fact of tbe presence of two pairs of 
conspicuous conjunctival appendagCxS. Within the A. rostrata -group departures from the condi¬ 
tion found in A. rostrata are most noticeable in the form of the conjunctiva and m the length of the 
copulatory process. 
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Aelia rostrata 

(Figs 3.8,14) 

Phallqthmia. The thecal lube (Fig. 3) is barrel-shaped; the thecal processes are short. somewhaT 
stick like, with parallel sides, directed basally; their distal ends are rounded. Tire dorsal collar valves 
(Fig. 3) arc prominent, rounded distally; the median collar hinge is an oval shape, the distal end 
closed by the meeting of the dorsal collar valves in die mid line. Tlie ventral collar domain (Fig. 13) 
is simple, greatly reduced; ventral collar valves areabsenr. 

Conjunctiva. The main structures are the two pairs of prominent membranous finger-like conjunc¬ 
tival appendages (Fig. 8); there is no differentiated conjunctival dorsal median lobe, paravesical 
processes are wanting. The uninflated appendages partially occupy the collar chamber in the 
resting aedeagus (Fig. 8). 

Copulato*y prch.'hss. This stntcnire is iongish (2 spec., 1.3 and 1 A mm long), an S-sliape when seen 
in side view (Fig. 8), with a slight twist about the principal axis; the distal extremity bearing the 
gonepore is slightly llared, somewhat scoop shaped, the external surface with a granular appear¬ 
ance. 

Maiixiai. IXAMU-H.. A. rostrata Turkey: I spec.. KinUalo. 4 v 1979 <EU); I spec, fcrcgli. 15.X.1965 (liU). 

The A rosrrnw-group: comparative observations 

The phalloiheca presented the same appearance in all rastrata-groxip species examined Variability 
in die dorsal collar domain and length of die copulatory process (cpr) are perhaps correlated; A 
genmn with the smallest collar had the shortest cpr (l spec., 0.5 mm);^ melanota 'with the largest 
collar had the longest cpr (range 1.5 to 1.7 mm, 5 spec.). Intermediate were/4. furculu(cpr 0.75 inrn 
long, I specf./i cognata (cpr 1 mm long, I spec), and.4 rostrata (cpr 1.3 and I A mm long. 2 spec.). 
Voegele (1960) described the cpr ofA./urcitla ; in this species it is peculiarly curved, the distal part 
strongly thickened and striated. 

Our observations on the conjunctiva remain incomplete owing to the fact that complete inflation 
was attained in only two of the species examined (A. rostrata, A. melanota) but the following 
differences of interest were observed: in A melar.ola the conjunctival first pair of appendages 
(capl's) and the smaller second pair (cap2*s) were voluminous and distinctly bilobed (as are the 
male genitalic superior processes; Voegele 1968) contrasting with the simplicity of the correspond¬ 
ing appendages in A rostrata (Fig. 8); in A. cognata the cap I‘s are sacciform, in A.furcula coni¬ 
form, in A. germari appearing to bear a small branch on the ventral side (cap2’s were nol detected 
in the one male A germari examined). In both A. melanota and A. cognata the conjunctiva was 
observed to bear a prominent dorsal median lobe. 

Mattriai examjveo A german. Sardinia, I spec.. Macomcr vi 1931 (NHM) A. Jurtula Iran. 2 spec, Khomcm 
15 ix 199? (coll. ADdollahi) A. cognata. Turkey, I spec , Konya 22.iv.l964 (EU) A. melanota. Iran. 5 spec., 
Kabctoi, l.v. 1992 (coll. Abdollahi). 


3. Aelia virgata -group 

Spfcifs studied. Aelia virgata and A albovitta'c. 

The many points of difference between them necessitate separate descriptions of the aedeagus ir. 
A. virgata and A. aibovittata. 
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kgs 12 17 biruciurc* <>i' acdejguv :n vcn’.Ml 'iw kg 12 Atfia acunntuia (Linnaeus), incompletely u id died 
exhibiting halJoJivl’.kc expansion perhaps an artefact ai distal extremity cl conjunctival dorsal median Jobe, I ig 
13- 4 u< umtnala (Lmnacil?) incompletely inflalsd Ihc ceitljunctival appendages and paravesical processes 
mined outwardly, ri|?. 14 ,4 ni'lrulu Rev. incompletely mflaled Fiji 15 - -I vir^-iu Klu? partially inHaled. Fiji 

10 A uUm'/tihiki Fjcber, pamatty inflated, Fig 17 Neallighnw hijulu |A Costa), parnally inflated i-ip 
conjunctival appendage, cap I and tap'd - firsl ar.d seeonJ conjunctival uppentJages of one side, dev dorsjJ collar 
valve, dm! - dorsal median lobe lb corjunciival lobule, pvp - paravesical process, vev - ventral collar valve Seale 
line - (I 5 mm 
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Aelia virgata 

(Figs 4,9. 15) 


Phaixothk a. The thecal tube is relatively short, stoutish, lacking any extension beyond the level 
of the thecal processes (Fig. 4). llie thecal processes are substantial and point apically; they are 
hilobed, the lobes leaving a cleft at the apex. The dorsal collar domain is well developed; the paired 
valves project dorsal ly, are widely separated, leaving a space for the membranous hinge. In side- 
view (Fig. 9). it can be seen that the collar valves are directed dorsally; the median collar hinge is 
even turned basally The valves of the ventral collar domain have rounded extremities (Fig. 16). 
Conjoxc rtVA. There is a single pair of conjunctival appendages (Fig. 16); they are rounded, some¬ 
what cushion-shaped, and not sharply demarcated from the ventral collar valves: their surfaces are 
wrinkled. Trie conjunctival dorsal median lobe hears a double row of short finger-like lobules: the 
Inner presumably grip and help control positional movements of the copulatory process. Dorsally 
the dorsal conjunctival median lobe assumes the form of a dome-shaped “crown" t Fig. 9); the dorsal 
collar hinge appears to make a contribution to this formation. The paravesical processes (Figs 9.1 () 
are heavily sclerotized. somewhat spine-shaped: they point away from the copulatory process in 
the active aedeagus. 

Com.LATORV pkccfss (Fig. 9). In A. virgata, the cpr is exceptionally long (2 spec.. 3.1.3.4 mm long), 
thread-like, with one sharp U-turn near the base; distally it forms an extended loop while remaining 
in the same plane. The apical extremity bearing the gonopore is drawn out into an acutely pointed 
process (gonoporal process: Dupuis 1970); the external surface presents both longitudinal sta¬ 
tions and surface granulation. 



I-1 

fig IS Spermalheca iif Adtu alhavitlatu richer Spcrmaihccal dilatation arrowed. Scale lif.c ■“ 0.2 mm. 
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Mathual examined. Turkey 2 spec.. Gorrtes, 20.vii.1077, Gramincac (BlI); Kregli, IO.v.1957 (EU); Iran t spec.. 
Kabootar-Ahang 10 ix. 1002 (coll. Abdollahi), 

Dimensions of male copulatory process and female spermathtcal proximal duct in A. virgata 
Singh-I’ruthi (1925) noted that lengths of male and female copulatory structures (copulatory proc¬ 
ess in male, spcnuatlicca] proximal duel in female) in Pcnlalomidae were similar but be provided no 
quantitative data. We have obtained the following measurements for these structures in A. virgata. 

Males. 2 spec.: length of copulatory process 3.1 and 3.4 mm; in both spec, outer diameter 
towards free extremity 0.025 mm. outer diameter towards base 0.050 mm. 

Female, I spec.: length of spcrmathecal proximal duct 2.7 mm, the outer diameter 0.075 mm, the 
inner diameter 0.060 mm. 

Evidently, the spcrmathecal proximal duct is adapted to receive the male copulatory process 
during copulation (Ludwig 1926, Bonhag & Wick l953,Gaflbur-Bensebbanc 1993,1994). 

Aella albovittata 
(Figs 5,10.16) 

Phauoihhc a The thecal tube (Fig 5) is somewhat vase-shaped; the thecal processes arc promi¬ 
nent, wider in the middle than at cither extremity, almost ovoid, they are located at some distance 
from the thecal neck. The dorsal thecal collar is well developed, directed apically; the collar valves 
appear *.o meet in the middle lolhe exclusion of any dorsal collar hinge. The ventral collar domain 
(Figs 10,17) is prominent; it presents a median, basally directed, membranous keel-like extension; 
the paired ventral valves are directed apically; their distal extremities are squarish, partially sclero- 
tized. 

Comunctcva. The conjunctival appendages, a single pair, are small, wholly membranous, coniform 
structures, their tips pointed (Figs. 10, 17). Hie dorsal conjunctival median lobe bears lobules: we 
have observed a single median iobuie, itself bearing branches, and below' that a pair of smaller 
lobules. There are differences in the pattern presented by the lobules in A. albovittata and A 
virgata. 

Copulatory process (Fig. 10). It is of intermediate length (I spec., 1.1 mm long), presents two 
double-bends, and appears fo lack any axial twist; the distal extremity bearing the gonopore is 
acutely tapered, or chisel-edged. 

Material examinees. Turkey e spec : I spec. Yacnanlar 24.V.J973 from Gramincac. Del. N. Lcdos 1973 (EU); I spec. 
Fozanli l.v.1984 from Gramincac (EU); I ^cc. SogJi 25.vi.1980. from Gramincac (HU). 

Condition of the spermathecat dilatation in/C albovittata (Fig. 18) 

In al \Aelia species so far as is now known (Voegelc 1960, A acuminata, A. cognata, A. german ; our 
observations, A.furcula, A. melanota,A rostrata, A. albovittata, A. virgata; McDonald 1966 ,A. 
americana) the spermaiheca conforms to the usual pentatomid type with distal bulb (the spermath- 
eca proper), pumping region, distal duct, dilatation with enclosed "rod”, and proximal duct (Mc¬ 
Donald 1966). The dilatation it seems functions as an organ of storage and digestion for excess 
materials, including sperm, which the male transfers to the female during copulation (Berle.se 1898, 
1899, Handlirsch 1900, Konetal. 1993). 

In the species of Aeiia, the spennathccal bulb bears a pair of tubuli, usually with the one 
tubulus longer than the other (the tubuli are similar in A. albovittata ); the spermathecal dilatation 
is usually extensive; in/I. virgata rhe entire system is greatly extended. Here we report the interest¬ 
ing finding that in.*f. albovittata the spermathecal system exhibits reduction most conspicuously 
in the dilatation and its enclosed rod (Fig. 18). The dilatation it seems is vestigial, presumably 
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without function, f'amanini (! 959) describes a similar condition in the spermatheca of some Car- 
pocormae ( Dolycoris Stal, 1 872, Endulycvris Tamanini 1959). 

Material fXAMiNFO. Turkey. I spec Bigadif, I7.V.197I <BU); Turkey, ! spec. Bcsika Bay, 1927 (MHW). Turkey. I 
>pcc. Ankara. 14 viii 1947 (NHM). 


Genus Neottiglossa 

Specils siljilg. A leonigtossa bifida and N. leporina. McDonald (1966) has given a description of the aedeagus in 
Ncarcnc ,V !riiineata Kirhy, 1837. 

In both iV bifida and N. leporina Ihc aedeagus was small in size and examined with difficulty; 
conjunctival inflation was probably incomplete. Spine shaped structures, perhaps paravesical proc 
esses, were observed in slide-preparations of the aedeagus (<V. leporina) but their independent 
existence could not be confirmed by dissection. 

The aedeagus of Neottiglossa bifida w as selected for the following description of gross mor¬ 
phology. 


Neottiglossa hifida 

(Figs6,11,17) 

Phalloteieca. The thecal tube (Fig. 6) is barrel-shaped; the thecal processes are cone-shaped, like 
those of A. acuminata ; the dorsal collar valves have rounded extremities with a V-shaped gap 
appearing lo replace any median binge; the ventral collar domain (Figs 11, 18) is well developed 
with a pair of conspicuous ventral collar valves. 

Conjunctiva. Figs 11, 17. The conjunctiva presents a single pair of coniform conjunctival append¬ 
ages together with a prominent but smallish, cone-shaped, dorsal median lobe (a slide preparation 
of the aedeagus ofiV. leporina revealed the presence of minute papillae on the dorsal median lobe). 
Paravesical processes. These structures were looked for but no: convincingly found: we cannot 
conclude that they are absent. 

Copulatory process. Shortish (I ex, approx 0.2 mm long), straight when viewed from above; with 
a single shallow bend when seen from the sice; the extremity surrounding the gonopere tapered, 
ending in a point. 

MAimiAL examined. N. bifida, Turkey, I spec. Sefcrihisar, )9.v 1970. N. Lodos dct.(EU): N. leporina ; 2 spec , 
Ccnkov Slovakia mcr. fO.vi. 1962 (coll. P. Sfys) (CU). Olficr specimens were examined in an attempt to clarify 
anatomical details without adding anything new 

Neottiglossa trilineata 

The following description is slightly adapted from the account given by McDonald (1966): thecal 
tube stout, thecal processes knob-like, the dorsal collar domain consisting of two pointed valves 
with a wide U-shaped depression between them; one pair of membranous conjunctival appendag¬ 
es, apically broadly rounded; dorsal median comjunctival lobe large, voluminous; paravesical proc¬ 
esses sclerorizcd, cylindrical, curved inwardly, fused basally along their ventral margins and con¬ 
nected to the “sub apex" of the copulatory process by a thickened arm on each side. 

In this description we find several points of similarity with Atlia acuminata, form of thecal collar, 
development of dorsal median lobe, form of copulatory process, general (but not precisely) similar 
form and attachments of paravesical processes. Indeed, N. trilineata seems to be closer to A. 
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acuminata than to the two Palaearctic species ofV eo/tiglossa examined. Discrimination might be 
aided by the presence of papillae or otherwise on the conjunctival dorsal median lobe. 

DISCUSSION 

The genus Aclia contains four species groups which, .so fat as concerns the three groups here 
examined, differ widely irom one another in the character of the acdcagus; but while the species 
groups might be considered distinct we are enable to regard the question of the unity of the genus 
as settled. 

The position of thcAetia acuminata groups of some interest; it seems to beara close relation¬ 
ship to Neotliglossu in several points of similarity, especially in the shape of the pygophorc (Dav- 
idova-Vdimovi 1991), construction of the paramercs, construction of the male gcmtalic superior 
processes (Voegcle 196ft; this paper Figs 3 9,20). and general eharaeter of the aedeagus. However, 
it is possible tha: the similarities involve plesiomorphies of limited taxonomic value, only future 
work can tell. 

The species forming (he Aelia rostraia -group are distinguished by the form of the theca? tube, 
thecal processes, and thecal collar, the manner of organization of the conjunctiva, the general form 
of the copulatory process, and by the fact that ventral collar lobes and paravesical processes are 
wanting. Infhe only alteration so tar made to Wagner’s (I960) classification ofthcspecics of Ac Ha, 
Voegcle (1968) split the rrw/rafa-group owing to differences in the character of the superior proc¬ 
esses coupled with minor differences in the character of the paramercs and anterior border of the 
male genital cavity; he retained/# melannta, A restrain and/? cognata in theros/rata-groupand 
established agrnnar/ gioup comprisingAgtvmtf/v, A.furcula and.4 notata. However, for reasons 
of the close similarity of the acdcagus, wc suggest that the species forming Wagner’s (1960) rostra- 
fa-group should remain together; in short, th cAclia rostral# group should be considered a natural 
one while allowing internal division along the lines proposed by Voegele (1968). 

The species examined :n theAeJJa Arga/a-group are abundantly distinct from the,-?, acuminata 
and/?, rostrata groups; future work might well reveal that the aedeagus in this group is more akin 


IS 




Figs 19-20 Male gcnilalic superior process. Fig. 18 - Neothglossa leporine Puton; Fig. 19 V bifida (A Costa). 
Scale liiK = 0.1 mm. 
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ro that of Pentafomidac outside the Aelnm For A vrrgata and A alhovittata, unifying features 
include the genera) structure of the conjunctiva, the presence of paravesical processes, both cou¬ 
pled with the structure of the parameres (Wagner t96U) and superior processes (Voegele 1968) 
However, in their many points of difference, A virgata and/4 alhovittata might he considered as 
belonging to separate genera Points of difference between them include the form of the thecal 
processes, thecal collar, and paravesical processes, the form and length of the copulatory process, 
the manner of elaboration ol'the conjunctiva, and the form of the dorsal median lobe and ventral 
collar domain 

It might now be considered that the genus Aeha as presently defined is somewhat artificial, 
perhaps paraphyletic, comprising as it does spenes and groups with such conspicuous differences 
in aedeagal structure However, while it is evident that the character of the aedeugus is very useful 
taxononv.caHy in subdivision, w has to be asked whether it tends to push widely apart groups that 
ought to remain together This question cannot be answered on the basis of the information pres¬ 
ently available, however, a taxonomic unity is suggested by the condition ofrhe spermarhecal bulb 
with its two lubuh, usually, as previously noted, with one tobulus longer than the other. 

Nomenclatural considerations 

The assignment of the ventral collar domain to tlic theca is clearly open to dispute, as a question of 
anatomical tact, but the question is of little importance in a comparative study provided that 
consistency of nomenclature is maintained A difficulty of interpretation, presented by A nihovn- 
laSa is iha: the keel-like extension of the ventral collar domain is extensively membranous arid on 
that basis* some authors might consider it a conjunctival formation. 

Some functional considerations 

We can only speculate on the problem of The factors that have promoted functional and structural 
changes ir, the aedcagus in Actum The function of paravesical processes, for example, remains 
unclear, they are not always essential as is shown by their absence in.4 cha roxtrata-g roup species 
Two suggestions are, firstly, that they provide a mechanism for locking die aedeugus to the external 
female genitalia during copulation (Singh Piuthi 19251 and. secondly, that as levers, by pushing 
outwardly the conjunctival appendages and ventral collar lobes, (hey provide a mechanism for 
freeing the copulatory process in the active aedeagus (Figs 13, 15), but it would be premature to 
correlate their absence in the Aeha rostrata- group with the absence of well-developed ventral 
collar lobes since comparable processes are present in many pentatomids which otherwise lack a 
thecal collar (McDonald 1966. Gross 1976) 

The copulatory process shows a ‘tendency’ to lengthening in many groups of Pcnlatominac, in 
the genus Aeha this tendency is evident m the rostrata and virgata species-groups. Although 
lengthening might involve an ailometne component the great difference observed m A virgatu 
and/4 alhovittata obviously defies a simple ailometne explanation 

Spent*, competition provides one mechanism for promoting change in copulatory structures 
(Thornhill & Alcock 1983. Eberhard 1985) Many Pentatomidae engage in polyandrous os well as m 
polygamous behaviour, the list includes Miirgarthn histnomca (Hahn,! &34){Lanigan & Barrows 
1977), Podisus modestus (Da!las, 1851) (Tostowaryk 1971), Nezara virtcJula (L , 1758) (Mitchell & 
Muu 1969) and Plautia stall Scott, 1874 (Mau & Mitchell 1978). but wc are not aware of any 
comparable study on the species of Aeha Fora female, there will be an advantage in polyandry if 
she is unable to obtain sufficient sperm from one mating to realise her full reproductive potential 
(Mau & Mitchell 1978). but she will also gam :f several matings are required to fill the spennalhecal 
dilatation 
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The work of Amqvist (] 098 commentary by Gwymie 1908) indicates that male genital evolution 
proceeds more rapidly in groups in which females mare several times than in related groups in which 
females male only ones 
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Abstract. The authors investigated the effects of some environmental factors on Ihc qualitative ur.d 
quantitative structure of taxoeocnoscs of Heteroptera in cpigaeon of floodplain forests of the Danube 
region tn Slovakia On the basts of research conducted between 199! and 1996 in 3 study areas 34 hug species 
were found whose mean abundance in the total area of interest and for the whole period of investigations 
was 6 25 ex . n ! It was shown that of the 9 tested variables by the PCA and CCA method the most 
significant arc moisture cf the soil and of the leaf litter. The values of dominance, mean abundance and 
constancy confirmed that in cpigaeon of the floodplain forest prevail the populations of 5 characteristic 
species, namely Scolaposiethus a/fims (Schilling, 1829), S thomson Reuter, 1874. Drymus brume ns (F 
Sahlbcrg, 1 848). D ryeit Douglas ct Scott. 1865 and Legnotus Itmbosus (Geoffrey, 1785). The construction 
works and water service activities, which resulted in a gradual andisation and subsequent rudcralis3tton of 
floodplain forests, caused an increase in the species number by their penetration from the surrounding 
meadow', field and rudcral communities 

Taxoeocnoscs, floodplain forest, cpigaeon, environmental factor*, Heteroptera, Slovakia 

INTRODUCTION 

At present, floodplain forests represent threatened habitals all over Europe. They arc situated 
along larger rivers and their gradual disappearance is caused mainly by regulation of streams and 
by build-up of waterworks. This also applies to the floodplain forests along the Danube in the 
territory' of Slovakia that have been affected by the build-up of the waterwork at Gabiikovo over 
the past two decades. The remnants of floodplain forests along the Danube in Slovakia are unique 
within Central Europe and the whole Danube region, therefore they are registered according to the 
Ramsar Convention in the world list of internationally important wetlands. 

In our previous studies (StepanoviCova 1995, 1997) we investigated epigaeic Heteroptera of 
floodplain forests along the Danube from the aspect of changes occurring in the structure of their 
taxocoenoses due to technical activities in this region. In the present report the effect of some 
environmental factors or. the structure of taxoeocnoscs of Heteroptera in the cpigaeon of flood- 
plain forests was assessed and we also investigated the effect of environmental variables on the 
occurrence of some important species. 


STUDY AREA 

The research oftaxoeocnoscs of cpigactc Heteroptera was performed in 1991 IW m the floodplain forests of 
the Danube region in b study areas (SA) in the following localities Podunajski Biskupicc {SA I). Cunovo (SA 2), 
DohrolioSt' (SA Tj, Bediky (SA 4), Trstena na Ostrovc (SA 5). GubCikovo (SA 63. KTCdovce (SA ?» and CiOov (SA 
8). As shewn m Fig. I, SAs I and 2 arc situated tn the upper part of the area of interest, in the vicinity of the newly 
bull walor reservoir, SAs 3, 4, 5 ai-.d 6 arc situated in the region of the inland delta of the Danube in an area that 
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is localised between the diversion channel and the original riverbed of the Danube, and SAs 7 and 8 arc situated 
beneath the water powet station at (JnbtiWovo aiong the original nverbed of the Danube 

Floodplain forests which comprise the above 8 study areas arc situated along the Danube over 66 km (over 
kilometres 1864 - I70R) anc belong lo the association Saltci-PopuJctum, alliance Salicion albae (Oherd 1953) 
Th Muller ct Ctors (I95S) They have different character that is affected not only by technical activities over the 
past decades According lo Juiko(l95R). within Che association Sulici-Pnpijlefuni (T* 19311 Meyer Drees I9i6 
in the Danube region 4 variants occur, and, on the basis of adequate groundwater depth, height and duration Of 
inundations, and the level cf the rcJicf they arc classified from the wettest lo the driest variant The latter occurs 
in SAs I and 2 in which the floodplain forest is studied in the direct vicinity of the Kcroihcrmic community 
Asparago-Crataegctlim Juiko (1958) Mucina cl Maglocky (I98S) These ? arc«. in contrast In the other 6 SAs. 
were not inundated by kiijicrficiiil floods and also the level of groundwater was low Only m the last i years, ill 
connection with the build-up of the water reservoir at Cunovo. an elevation cf groundwater level was recorded, 
along wnh. to a certain degree, ihe revitalisation of the forest community 

In the whole area of interest rhcrc was a prevalence of arenaceous cutne fluvisol. only in SA 3 I bore was a typical 
eulric fluviScil. itnd m SA 5 there was a clayey mine fluvisol (Cambd 1996') 

METHODS 

Material of Hctcropiera was collected by the square method combined with sifting lo each SA. at about I-month 
intervals, from May to October, the materia! was collected from the leaf litter and the upper part of soil from 16 



Fig ! Outline of the GaWtkovo bydro-power plant urea with the study uitas location 
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squares La eh square comprised 25*25 cm. i c altogether an area of I m\ and this represented one sample The 
materia] thus obtained was selected in xcrcclcctcr The numbers of individuals of the occurring species (Table 1) 
arc expressed as values of mean annual abundance per 1 nr In SAs 1. 2. 4. 5, 6 and 8 Che collections were 
performed from 199] to 19%, in areas 3 and 7 from 1993 to 1996 

The material of Hctcroptcra is deposited at Department of Zoology of ComcniUS University in Bratislava 
Shannon-Weaver** species diversity and evenness indices were count on the basis of mean annual abundance of 
species and by using natural logarithms (in Poole 1974) Coenoscs in the 8 SA were clustered using the method of 
complete linkage (clus'.crmj' algorithm in Padani 1990) on the basis of presence of the respective taxons of 
Heteroptcu. or on the basis of rheir mean abundance per year In the former ease, in the course of hierarchical 
classification the Socrenscn index was used, while in the latter ease the Wishnrt quantitative index ol cocnotic 
similarity (algorithms for both of coefficients ;n Podam J993. Wish art’s index is mentioned os .Similarity ratio) 
The mean annual abundance of every taxon was a basis also for the ordination of the 8 coenoscs by the method of 
standardised principal components analysis (PCA) Classifications and ordinations were performed by computer 
programs nclns and princomp OVulant 199?) The association of the respective taxons with the environmental 
variables was analysed using the method of canonical correspondence analysis (CCA), taking into account the 
values or categories of the following nine environmental variables monthly mean values of soil moisture in a 
horizon to a depth of 0 3 ra (nol measured in SA 3 and SA 8. and in SA 2 measured only from July >995. otherwise 
the nicasijicittcnt.s wxrc interrupted only exceptionally due to inaccessibility of the respective SA), soil piI. soil 
CaCO, content, humus content of soil (measured once in each SA). mean monthly air temperature, sum of 
monthly water precipitation (measured on one site for the total urea), year am! month of sampling, study area Tlie 
respective laxens in the analysis were represented by their abundance per I m J in sample With respect to the 
coverage of samples by measurements of soil moisture. 186 smaplcs were entered in this analysis During analysis 
the variables were selected by the technique of forward selection CCA was performed using the program Canoco 
(torBrnak 1993) 


RESULTS 

Betweenl991 and 19%, 1,519 individuals of Heteroptera were collected (1,332 imagoes and 187 
nymphs) belonging to 84 species The value of their mean abundance in the whole studied area and 
tor the whole period of investigation was 6 23 ex m : 



J 14 1 6 7 5 I 


Fig 2 Result of the ctght coenoscs of Hctcroptcra classification based on the presence of taxons (Complete 
linkage clustering method, Socrcosens index of similarity, numbers of study areas according to Tab J, vertical axis 
« dissimilarity level) 
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Tab t List at'Hclcroptera taxons with values of mean annual abundance (uppc» values), dormancy (lower values), 
constancy {Co. EC ~ cuconstant, C = conslalnt. AS = acccssonc, Ad ~ accidental species) (• ■* selected species, 
bold - cbaraetcnslic species) 


Nr Taxon ) Study area 

1 

2 

y 

4 

5 

6 

7 

8 

Co 

' 1 Ceratocombus coleopiralus 



0.16 


0 16 


0 83 

1 75 

AS 

(Zciicrstcdt. 1819) 



0.29 


1 56 


2 87 

7 22 


2 /iyiH ims or micoides cimicoidei 








0.25 

Ad 

(Linnaeus. 1758) 








1.03 


3 llydrometra stagnorum 




0 16 



0 16 


Ad 

(Linnaeus, 1758) 




0 25 



0 55 



4 Germ laruslns 


0 ?5 


0 16 

0 16 




AS 

(Linnaeus, 1758) 


0 82 


0 25 

1 55 





5 Stililufa opacula 








0 25 

Ad 

(Zcllorsledl. 1839) 








1 03 


6 Alioeorhynthus flavipes 

0 16 

0 25 







Ad 

(Fteber, 1836) 

0 43 

0 82 








7 Uimacvrus mumuoides 




0 16 





Ad 

(Costa, 1834) 




0 25 






8 Wains punctaiUS 



0 16 

1) 16 





Ad 

Costa. 1943 



0 29 

l) 25 






9 Nabtdac 





0 33 




Ad 

nymph a e diveisac 





3 22 





1 0 Adetphacawt sclicorms 





0 16 




Ad 

(Eubneius. 1775) 





1 56 





1 1 Lygus rup.uhpenms 




0 16 


0 16 



Ad 

Poppius, 1911 




0 25 


0 79 




1 2 Agmteens reclaim 



0 16 






Ad 

{E Wagner. 1949) 



0.29 







1 J Atalvpfa tugrina 


0 25 







Ad 

(Fallen. 1897) 


0 82 








14 Dertphv .tip / ohacea 



0 16 






Ad 

(Fallen, 181)7) 



0.29 







f 5 hisiatunlh<i tapucinu 







0 50 


Ad 

(Cermor. 1836) 







1 73 



16 lingts amphata 




0 50 





Ad 

(Herneh-Schaeffer, 1830) 




0 78 






1 7 Cutoplatus carlhusiunus 




0)3 


0 36 



Ad 

(Goc/c, 1778) 




0 52 


0 79 




i 8 dnitchiln scapularis 






0 16 



Ad 

Fteber. 1844 






0 79 




! 9 Dirty !o hunuh 




0 83 





Ad 

(FabfJCiiis. I?94) 




1 30 






20 Aratluv depress us depressus 






0 16 



Ad 

(Fabric**. l?94) 






0 7y 




2 1 A rad us di*nnctm 


0 50 

0 33 

0 16 




0 25 

AS 

Fteber. 1861 


1 6d 

0 59 

0 25 




1 03 


2? AiH’U'uv avenues 

0 16 








Ad 

(Dufour. 1883) 

0 43 









23 Aradubc 

0 33 

O' 50 

0 lb 





0.50 

AS 

nymphac dnxrsac 

0 88 

1 64 

0 29 





2 06 


24 Picsma tupitdtum 


a 50 


0 16 





Ad 

(Wolf 1804) 


1 64 


0 25 






25 Pics mu maculalum 

0 50 


0 50 

0 33 



0 50 


AS 

(Lnporlc. 1 832) 

1 34 


0 89 

0 52 



1 73 



26 Cymus eiavicu/us 





0 16 




Ad 


(Fallen, ISO?) I 56 
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Tab. I Conrinuod 


Nr I*xor ' Study urea 

1 

2 

3 

4 

5 

6 

7 

8 

Co 

*27 Ilvlcwrutiunt sillurejae 



0 33 


0 50 

0.16 

0 33 


AS 

(Kolcnali, 1845) 



0 59 


4 88 

0.79 

3.14 



28 Plaiypiat salviac 


0 25 







Ad 

(SclulUng. 1829) 


0 82 








29 Metapapiax origan! 

0.33 

0.25 

0.16 

0.50 

0 16 




C 

(Koleiiati, IA45) 

0.88 

0.8? 

0 29 

0.78 

1 56 





i(l Qxvcaremts pa liens 




0.33 





Ad 

{Hcmch-Schacffcr, 1850) 




0.52 






3 ! ritntnuus brevipenms 


0 50 







Ad 

(LatTcillc, 1807) 


1 64 








32 Stygnocon* fuhgineus 

0 16 

0.25 







Ad 

(Gcoffcov. 1785) 

0.43 

0 82 








3 i Stygnoiuns sabulosus 


0.25 



0.16 

0 16 



AS 

(Schilling. 1829) 


0.32 



1.56 

0.79 




34 i Svgttocom nisiiait 



0.16 


0.16 




Ad 

(fallen. 1807) 



0.29 


1.56 





35 T/v/’isicIhut holosenceus 

0 33 



0.75 



0 16 


Ad 

holasentn/s (Scholl/. 1845) 

0.88 



J. 1 8 



0.55 



36 f>chnocons henup/erus 


0.25 


CM 6 





Ad 

(Schilling 1829) 


0 82 


0 25 






3 7 Rcolopa.'U’/hu* affinis 

1 .33 

0 25 

2 16 

9 66 

2 16 

3 16 

4 50 

2.25 

F.C 

(Schilling. 1829) 

3 56 

0 82 

3.86 

15 15 

21.09 

15.51 

15.57 

9.28 


*3 8 Scofoposkthus putus 

0.33 



0 33 



0.50 

1 00 

.AS 

1 Schilling. 1829) 

0 88 



0.32 



1.73 

4.12 


*39 ScoSoposU'hus pilosus 




0.16 


0 33 


0.50 

Ad 

Reuter. 3 874 




0.25 


1 62 


2.06 


40 Scnlopasiethui ihomsani 


0 50 

2 50 

6 00 

0.16 

2 00 

1 50 


C 

Renter. 1874 


1.64 

4.47 

9.4| 

1 56 

9.82 

5.19 



4 1 Sc»loposdu:ias spp. 



0 66 



0 16 

0.16 


AS 

nvmphac 



1 18 



0 79 

0.55 



*4 2 Zremocoris padagricus 

3.75 

0 50 

2 50 

0 16 


0 50 

0.50 

0.50 

F.C 

(Fabncius. 1775) 

10 03 

1 64 

1 4? 

0.25 


2 45 

1.73 

2.06 


4 3 Gasirodes gr/usipes grassipes 


0.50 







Ad 

(Dc Geer. 1773) 


1 64 








4 4 Dr\mu\ brunneus 

1.50 


31 16 

26 00 

2.00 

6 83 

1 1 33 

10 25 

GC 

(F Sahlbcrg. 1848) 

4 01 


55 65 

40 78 

19 53 

33 53 

39 19 

42 27 


45 Orymus ryeii 


C 25 

0 83 

5.83 

0.16 

1.00 


0.75 

C 

Douglas cl Scoll 1865 


0 82 

1 48 

9 15 

1.56 

4.91 


3.09 


46 Drvmus svivaitcuS 

0.16 



0.16 



0 16 


AS 

(Fabncius. 1775) 

0.43 



0.25 



0 55 



4 7 Rhyparochromus lynceus 




0.16 

0.16 




Ad 

(fat«rie:us, J775) 




0.25 

1.56 





4 8 Rhyparochromus quadratus 

0 16 








Ad 

(Fabncius, 1798) 

0 43 









*49 Rhyparochromus alboacu- 

0.33 


0.33 

0 16 

0 83 




AS 

mioaius (Goczc, 1778) 

0 88 


0.59 

0 25 

8 II 





50 Rhyparochromus vulgaris 



0 16 






Ad 

(Schilling. 1829) 



0 29 







5 1 Pentrechus gcmculatus 



0.16 






Ad 

i Hahn. 1832) 



0.29 







5 2 Pentrechus graaheorms 


0 25 

0 16 






Ad 

Puton. 1877 


0 82 

0 29 







5 5 Pentrechus nitbilus 






0 16 

0.16 


Ad 

(Tallin. 1807) 






0 79 

0.55 
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Tah I Continued 


Nr. Ij‘on / Study urea 

1 

2 

3 

4 

5 

6 

7 

8 

Co 

“54 Megaianitu* chimera chimera 0 16 

0.50 

0 16 

0 50 

0 16 

0 50 

0.16 


F.C 

(Fabricius, 1794) 

0 43 

1.64 

0 29 

0.78 

1.56 

2.45 

0.55 



S 5 Meffahnotus p'ut'texlotus 

0 .3 3 








Ad 

( Hemch-Scfiacllcr, 1835) 

6 88 









56 Mtgalonolux sabulieoh 

0 16 


0 33 

0 33 





AS 

(Thomson 1870) 

0 43 


0 59 

0.52 






*57 Truperniutlux tinnarius 

(1 33 

1 00 




0 16 



AS 

(LmnaciK. 1758} 

0.88 

3.28 




0.79 




5 b JYapezontiius dispar 

0 [6 








Ad 

Slahl. 1872 

0 43 









59 Embfolhu* denhcolh* 

0 50 


0.50 


0.16 

0.16 

0.16 


c 

(Eorvalh. 1878 

1.34 


0 89 


1.56 

0.79 

0.55 



60 Emh/cthis grp/au 


0 50 

0 If. 

0 If. 


0 16 



AS 

(Wolff. 1802) 


1 64 

0 29 

0 25 


0.79 




*6! bmbieihis verbasei 

0.16 

0 25 


1 66 


0 33 



AS 

(Fahnciu.s. 1803) 

0.43 

0 82 


2.60 


1.62 




62 Typjcuiac 


0 25 

4.16 

5 83 

1 00 

1.16 

2 66 

0 50 

tc 

>i)i)ipl:jc divenae 


0 82 

7.43 

9.15 

9.77 

5.69 

9 20 

2.06 


'63 .“yrrhocoris apierus 

2.27 






0 16 


Ad 

(Linnaeu*. 1758) 

6 07 






0.55 



64 Conor marginutur muryinuiui 

0.16 








AJ 

(Liii»eciii. 1753) 

0 43 









*65 Arrnocons falletu 

1 00 



0.16 


0.16 

0.33 


AS 

I Schilling. 1829) 

2.67 



0.25 


0.79 

1.14 



6 6 Ceralepius tividus 

0 33 








Ad 

Stem. 1858 

0.88 









6 7 Ceraieptus graabearmr 

0.50 








Ad 

(Hcirich-Schacffer. 1835) 

1.34 









6 8 Cvpiosomu scuitHaium 

0.16 








Ad 

(GcofFroy, 1785) 

0.43 









69 Thvretaru scarabaeoides 

0.66 


0.16 



0 16 



AS 

(Linnaeus. 1758) 

1.77 


0 29 



0 79 




71) Cwlnus iilernmus 



0.83 

0.16 





Ad 

(Foster. ) 7?J} 



1 48 

0.75 






7 1 ley nows limbo tus 

16 50 

15 75 

5.50 

0 S3 

1 00 

1 16 

2 33 

4 50 

EC 

(Geoffrey, 1785) 

44.13 

51.64 

9 82 

1 30 

9 77 

5 69 

8 Of. 

18 56 


72 Leg/tolua /napes 


0 25 







Ad 

(Fallen, 1807) 


0.82 








7 3 Canthvphvnt) dubius 


0 25 







Ad 

(Scojk»)i. 1763) 


0 82 








'74 lYth/megas bicolor 


1.25 

0 16 






Ad 

(Linnaeus, 1758) 


4.10 

0 29 







‘75 Odo/tiuseehr fuiigtnasu 


1 25 







Ad 

(Linnaeus. 1761) 


4.10 








76 Odomoiaruu purpureollneatus 


0 25 







Ad 

(Rossi. 1790) 


0 82 








* ?7 Furygosier muura 


0.50 

0 16 

0 16 

0.50 

0 33 

0.16 


C 

(Linnaeus. I»58) 


1.64 

0.29 

0 25 

4 88 

I 62 

0 55 



*78 Kurygaster Sesiudmuna 



0.16 



0.50 


0.25 

AS 

(Geoffrey. 1785) 



0.29 



2 45 


1 03 


79 Viiptanu .* gain 


0 50 







Ad 

(Wolff. 1802) 


1 64 








'8(1 Graphosoma hnculum 

0 If. 


0 16 




0.8.3 


AS 

(Linnsicas. 1758) 

0 43 


0 29 




2 87 
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Tab. I. Conunitcc 


Nr Taxon ! Study area 

1 

2 

3 

4 

5 

6 

wori 


Co 

81 Potlops munciu 


0.25 

0.16 

0.16 





AS 

(haoncius. L7?5> 


0.82 

0.29 

0.25 






•82 Scioccris lumtant curritaiit 

1.50 

0.25 


0.33 


0.33 



.AS 

(Fabricios. 1775) 

4.01 

0.82 


0.52 


1.62 




83 Svioconj h onui'onolus 

0.50 








Ad 

(Ficbcr. 1851} 

1.34 









84 Dvjodere. r umbraculcius 

0.16 

0.25 






0.25 

A 

Fabriciux, 2 775 

0.43 

0.82 






1 03 


*85 /tella acuminula 

1 00 

1.00 

0.16 




ft 83 

0 50 

C 

[Linnaeus. 1775) 

2.67 

3.28 

0.29 




2.87 

2.06 


86 C arpocorit purpureipemis 

0.16 








AC 

(De <Jccr. 1773} 

0.43 









87 fMc&ueihus vernalit 

0.5ft 








Ac 

(Wolff. 1804) 

1 34 









88 Eurydema oleracrum 

0.50 


ft 33 



0.16 



AS 

(Linnaeus. 1758) 

1.34 


0.59 



0.79 




Nr. of species 

36 

33 

32 

35 

18 

25 

21 

14 


species diversity 

2.41 

2.32 

1.88 

2.12 

2.49 

2.43 

2.18 

1.96 


evenness 

0.67 

0.65 

0.53 

0.59 

0.83 

0.74 

0.70 

0.7 1 


mcar. abundance per sample (A.m ! J 

6.23 

7.63 

9.33 

10.63 

1.70 

3.40 

4.82 

6.06 



A list of all collected species along with the values of their mean abundance, dominance and 
constancy is shown in Table I. It was shown that in the respective study areas there were certain 
differences both in qualitative and quantitative structure of the investigated taxocoenoses. 

The analysis of rate of similarity of qualitative structure of the respective coenoses revealed 2 
clusters. The first cluster is constituted by coenoses in SAs 1,2, and 4. and the second cluster in SAs 


2 i * t i » i 


Fig 3. Result nf the eight coenoses of Hctcroptcra classification based on the mean annual abundance of taxons 
(Complete linkage clustering method, Wishnrt’s index of similarity, numbers «>f study” areas according to Tab. I. 
vertical axis ~ dissimilarity level). 
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3,5,6,7 and 8 (Fig. 2). The dendrogram shows that the differences in qualitative structure of the 
taxocoenoscs of epigaeic Hcteroptera are not sufficiently significant, this being due to The high 
heterogeneity of cocnoscs in tile respective study areas. This was also confirmed by data on 
constancy of the individual species, from which it follows that of the total number of 84 species only 
6 species were constant and 4 species were cuconstunt. All the other species represent only acces¬ 
sory and accidental elements. 

Much more marked differences were found by the analysis of rate of similarity of the quantitative 
structure of the respective taxocoenoscs (Fig. 3). First of all, uhigh degree of mutual similarity was 
seen in study areas 1 and 2 that are situated in the driest variant of floodplain forest, and. at the same 
time, they significantly differ from the other taxocoenoscs. Particularly different from all the other 
coenoses was that in SA 5 characterised by a very low mean value of abundance of only 1.70 ex/m 2 
(Table I). A relatively high degree of similarity of quantitative representation of bugs was found in 
SAs 3 and 4 where the mean abundance reached the highest values (9.33 ar.d 10.63 ex/m‘. respec 
lively). 

Incur previous studies (Stepanoviiova 1995,1997) we reported that in floodplain forest of the 
Danube region I f bug species were found, which, from the aspect of fidelity, may be designed as 
coenophilous species characteristic of the floodplain forest cpigaeon. In our present study we 
determined 5 such species, and, besides their ecological characteristics (hygrophilous and mesohy- 
grophilous species), also the relatively high values of their abundance, dominance and constancy 
were taken into consideration. These species are Scolupusti-thus a/finis, 6'. thomsuni, Drymus 
brurwem, D. ryeit and Jegnolus Hmbcsus. Ihe significance of these species resides first of all in 
their high quantitative occurrence (1,028 individuals), which represents almost 68% of all individu¬ 
als. It was shown that the abundance of these 5 species determines rot only the quantitative 
conditions in the respective coenoses, but also their mutual structural similarity (Figs 3 and 4). 

The qualitative and quantitative structure of taxocoenoses of the epigaeic 1 leteroptera may be 
characterized also by the species diversity (H’) and evenness (e). The values of these coenologic 



I 1 I 4 6 T I 5 


Fig. 4. Result of the eight coenoses of Hcicroplcra classification based on Ihc mean annual abundance of 
characteristic species (Complete linkage clustering method. Wish art’s index of similarity; numbers of study areas 
according lo Tab. I; vertical axis - dissimilarly level). 
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["• *P®ctos] 


Fig. 5. PCA ordination diagram of Hctcroptcra taxons (selected species displayed only, species numbers accordinp 

to Tab. )). 


characteristics are low (H‘: 1.881-2.491, e: 0.529- 0.831) and within the respective taxocoenoses 
they are influenced by dominance of species. The highest evenness and diversity was seen in SA 
5 where the mean abundance reached the lowest value (1.70 cx . m 3 ), but in this coenosis, as 
compared to that of the other coenoses, the range of the highest and the lowest value of dominance 
was the ’cast (Tab. I). 

For the assessment of effect of some environmental factors on the occurrence of individual bug 
species by the PC. A method 18 species were selected which at least in one of the studied areas were 
at least subdominant(Fig. 5). In the majority of cases these are species whose ecological require¬ 
ments correspond to the conditions of the floodplain forest, or species that in the respective SA 
showed a more regular occurrence. 

The result of PCA showed that these species constitute three separate groups which contain 
species with similar ecological characteristics (Fig. 5). The first ordination axis explainer 25 % and 
the second one 24 % of variability. The first group (G 1), concentrated in the right part of axis 1, is 
represented by hygrophilous species whose populations occur in raihcr moist habitats of the 
floodplain forest. Tlieseare first of all 4 characteristic species, ScobposleOi us qffin is, S. thomsuni , 
Dry in us brunneus and D. rycii, but also further hygrophils, such as Ceratocombus coieoptratus, 
Holcucromon suturejae and F.urygasler lesludinaria. The second group (G 2) that is situated in 
live negative part of axis 1. is represented by species which show affinity towards drier habitats. To 
this group also belongs the characteristic curyhygric species Legnotus Umbusus, some euryoe- 
eious species such as Mcgalonotus chiragra, Eury-gaster mount, Aclia acuminata and Trifomr- 
gas bicolor, but also the xerothermophilous species OJontoscelis fuligtnosa and Trapezonotus 
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arenarius. From these data it follows that the first PC A hxls expresses the gradient of environmental 
moisture that in floodplain forests is a factor determining the occtirrer.ee of species which are 
characteristic of this type of habitat and indicate a sufficient degree of moisture. The third group (G 
3) is represented by species whose populations prefer habitats with a sandy substrate. These are 
e. g. Arenocoris falleni, Sciocoris cursitans and Eremocorispodagricus. 

A detailed study of effect of factors on the occurrence of the respective bug species by the CCA 
method showed that of the 9 tested factors, for the formation of structure of taxocoenoses of 
epigaeic Herereptera only A gradient variables play a role (moisture of soil and leaf litter- its P- 
valuc of unrestricted permutations under null model is 0.001, soil pH -P = 0.00-1, CaCO. content in 
sod - P 0.010, and mean air temperature - P = 0.006) and two categories of one nominal variable, 
which are the first and the last year of investigation (1991 - P 0.001 and 1996 - P - 0.001. 
respectively) (Fig. 6). These environmental variables and categories explain only H % of variability 
while final P-value of Monte Carlo permutation test is 0.001. 

It was confirmed also by this method that the leading factor that most significantly influences the 
occurrence of bugs in floodplain forest cpigaeon is the moisture of soil and leaf litter. The closest 
affinity to this factor was observed in Seolopostethus qffrnis, S. pilosus, S. thomsoni, Drymus 
bnmneus. Holrrcranum salurejae and F.urygaster testudinaria. Soil pH had the most significant 
effect on the species Mcgalonotus chirugra, and an increased CaCO* content in soil is required e.g. 
by the species Ragltus alboacuminatus and Eremocoris podagricus. As to the nominal variable, 
i. e. the years 1991 and 1996, in the analysed .samples die following species occurred only in these 
two years: in 1991 Trapeconotus arenarius , Embiethis vcrbasci, Arenocoris falleni and Sciocoris 
cursitans , while in 1996 Tritomegasbicolor. 



Fig 6. CCA diagram of Hctciopicra taxons (selected species displayed only) with respect to four «{uant!taiivc 
environmental variables and one nominal variable of which classes are shown by its centroids (species numbers 
according to Tab. I; SM = soil moisture, pH - soil pH, CaCO, - CaCO, content in soil, T = moan air temperature). 
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DISCUSSION AND CONCLUSION 

Floodplain forests with their specific pedologies I, vegetation and ecoclimatic conditions represent 
an environment which offer suitable conditions of existence mainly to populations of stcnooccious, 
first of all hygrophilous or mesohygrophilous species of I Jcteroptera. fhis is in particular true for 
the llocdplain forest epigaeon in which the moisture conditions arc a dominant factor affecting 
both the qualitative and quantitative structure of bug taxocoenoscs. Therefore, it appears to be a 
few number of species there. Kristck & DobSik(1985) who investigated the occurrence of Hctero- 
ptera in all strata of the floodplain forest along the Dyjc river in Moravia (Csech Republic), recorded 
the occurrence of 83 species of which only 18 species occurred on soil surface and in leaf litter. The 
highest quantitative representation was seen in Drymus brunneus and Scolopostethus thamsoni 
that occurred regularly and constituted the characteristic species also in floodplain forests of the 
Danube region. In floodplain forests of the Morava nver in 8 study areas 23 epigacic bug species 
were found, of which the highest values of dominance ar.d mean abundance were seen in die 
hygrophilous species Drymus brunneus, Drymus ryeii, and in drier floodplain forests, in associa¬ 
tions Froxino UJmetum (Tx. 1952) Obcrd. 1953, also in the mesohygrophil Legnotus limlmsus 
(Stepanovieova, 1994). In floodplain forests of the Danube region the populations of the latter 
species occurred abundantly only in SAs 1 and 2, i. e. in the dnesl type of this floodplain forest. The 
relationships of Drymus brunneus and Legnotus llmbosus are discussed in a separate study in 
which we classify these two species as indicators of different moisture conditions in floodplain 
forests (Stepanovif ova 1997). 

In contrast to the relatively low qualitative representation of bugs in floodplain forest epigaeon 
of the rivers Dyjc and Morava, in floodplain forests of the Danube region as many as 84 species 
were recorded. However it should be stressed that also here the number of cocnophilous, hygrophi¬ 
lous and mesohygrophilous species was considerably lower and in taxocoenoscs of epigaeic Heter- 
optera in the respective study areas prevailed species that from the aspect of habitat preference of 
conditions of floodplain forest may be designed as xenocoenous elements. 

The reasons of this situation reside in the action of the whole complex of natural (both endoge¬ 
nous and exogenous) and anthropogenic factors that act on the individual components of the 
floodplain forest ecosystem, they interact and often act synergically. First of all it should be men¬ 
tioned that in the area of interest vast technical and water service activities had been carried out 
over the last two decades that had negatively affected whole complexes of forest communities. 
From the aspect of our research a marked effect was seen first of all in the decrease of groundwater 
level following the filling of the diversion channel and after diverting the stream from the main 
riverbed of the Danube. In the study areas 3 and 4, that were moreover negatively affected also by 
construction works, this situation resulted in a gradual aridisation and subsequent rudeialisatioti of 
floodplain forests. Subsequently, mesophilous as well as xerophilous bug spec-.es began to pene¬ 
trate in the floodplain forest that occurred in the surrounding meadow, field and rudcral communi¬ 
ties. Among these species belong e. g. Lygus rugulipennrs, Adelphocoris seticurms , Platyplax 
salviae, Melopoplax origani, Oxycarenus pollens, and several others. 

Hie penetration of xenocoenous elements was recorded also in SAs I and 2 characterised as the 
driest variant of floodplain forest, and in their vicinity to xerothemiic plant community Asparago- 
Cratacgetum, from which several xerothermophilous and psammophilous species of Heteroptera 
penetrate into the floodplain forest and occur here mainly in the venial and autumnal aspect, in 
connection with hibernation. Only this can explain the occurrence of such species jls e. g. Allow - 
rhynchus flavipes, Coptosoma scutellalum, Thyreocoris scarabacoides, Odvntoscelis juUgino- 
sa, Odontotarsus purpureolineatus, VUpianus galii, Sclocoris homalonoius and Dyroderes um- 
bramlalus in leaf litter of the floodplain forest. Their occurrence in the neighbouring forest-steppe 
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community As par ago - Grata? getum were confirmed also by our investigation in the previous years 
(5-cpaiiovicova.fi; Lapkovi 1984) 

It may be assumed that, besides exogenous factors, the laxocoenoscs of epigaeic Hctcroptera in 
floodplain forests, their qualitative as well as quantitative structure, were determined also by en¬ 
dogenous factors, mainly by the fluctuating cycles in populations of dominant species, but also by 
the character of their dispersion, strategies of survival in times of superficial inundations, by migra¬ 
tions, etc. 

To conclude, it may be stated that despite a number of negative effects seen first of all ia 1993. 
when a marked decrease in the values of mean abundance of the characteristic species was record¬ 
ed (Siepanovicovd 1995), this situation was not irreversible and in the epigaeon of the floodplain 
forest the populations of five characteristic species (Tab. 1) still constitute the dominant component 
of tuxocoenoses of Heteropleru. To this situation contribute also a number of measures taken with 
the aim to save the floodplain forests along the Danube, mainly by carrying out simulated inunda¬ 
tions and by filling water into Ihc arm system of the Danube. 
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Abtlrurl Vbltinism in SJituove/ia pulchella Westwood, 1834 was studied hi sojlhcni Illinois dunng J’7S9 
anti 1990 This spctics ovcrwiutcrcd us eggs, wliich hatched dunng April. First mstars were (bund from mid- 
April through irid-Octobcr, second instars from mid-April through mid-Octabcr, third insrar# from laic 
April through late October, fourth instars from late April through mid-November, and adults from early 
May through early November. The sequences of peaks of nymphal instars and adults indicated that this 
species had 4 5 genmUotu per year. M. pulchella was reared from egg 10 udull dl 23.3+1.1 *C under a 
I4L:I0D photopcr.oc. The incubation period averaged 9.85 days; and Ihc first through fourth stadia 
averaged 8.18. 6.14, 6.32, and 7.72 days, respectively. Total developmental time averager. 34.07 days. 

Life history, voltinism, mm phologiml variation, Hcleroptfra, Microvelia pulchella, Illinois 


INTRODUCTION 

Microveliapulchella Westwood. 1834 occurs from Newfoundland Nova Scotia, New Brunswick 
(Scudder 1987). Quebec. New York, and Massachusetts south to Florida and west to British Colum¬ 
bia and California (Smith 1988); it also has been recorded from die West Indies und from Mexico into 
South America (Smith 1988) Jt occurs throughout much of Illinois (Taylor 1996). 

Much of the life history and other biological data for M. pulchella has been published under 
various synonyms (Smith 1988), two of the most frequently encountered beiagMicrovelia ixjrca- 
lis Torre-Bueno, 1916 and Microvelia capilata Gucrin-M6n6ville, 1857 (I)rakc & Hussey 1955, 
Polhemus & Chapman 1979, Smith 1988, Smith & Polhemus 1978). The summary of these biological 
data below', therefore, includes information associated with these three names. 

Microvelia pulchella has been collected from ponds, lakes, and cypress swamps in North and 
South Carolina (Sanderson 1982); pond and river habitats in Virginia (Bohh 1974); Icntic habitats 
throughout Wisconsin (HilsenhofT 1986); lakes, ponds, marshes, rivers, and creeks, especially in 
association with Typha, Carex, and Lemna, in Minnesota (Bennett & Cook 1981); a pond with 
much calcareous sediment and many water weeds in Indiana (Blatchley 1926); ponds and lakes in 
Illinois (Taylor 1996); pones in California (Polhemus & Chapman 1979); permanent ponds in Mis¬ 
souri (Frocschner 1962); take, pond, and stream habitats in New Jersey (Chapman 1959); sinkholes, 
calcareous streams, roadside ditches, Nymphaea marshes, sand bottomed creeks, and fluctuating 
hammock region ponds in northern Florida (Herring 1950); ponds and a creek, all of which were 
mud-bottomed and associated with abundant vegetation, in southeastern Louisiana (Ellis 1952); 
quiet streams, ponds, and sloughs in Mississippi (Wilson 1958); and fens and marshes in Canada 
(Scudder 1987). It has been found with Microvelia americana (Uhler, 1884) and Microvelia hinei 
Drake, 1920 in Virginia (Bobb 1974), Gerris marginatus Say, U&2,Liirnoponts c(inaliculatus(Say, 
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1832), Ncogerris hesiorte (Kirkaldy, 1902). Rheumaiobatcs pa/osi Blatchlcy, 1926, Trepobate.s 
subnitidus lisakt, i 926. Merragata hrunnea Drake, 1917, Merragala hebroidcs White, f 877. Hy- 
drvmetra martini Kirkaldy, 1900, Me Saveli a cryplophila Hungerford, 1924, M. muisanli White, 
1879, A ficrovetia hinei Drake. 1920. ar.d Sieinoveha stagnalfs (Burmcister, 1835) in southern 
Illinois (Taylor 1996); and Micro vdia buenoi Drake, l92Q,Limnoporus nolabilis (Drake ct Holies, 
1925}, and Mesovclla mulsanti in Canada (Scuddcr 1987). 

Torre-Bueno (1917} and Bobb (1974) reported that M. pulchella overwinters as adults; however, 
llilsenhoff (1986) noted that, in Wisconsin, adults had not been collected before June, suggesting 
that this species overwinters as eggs It apparently is muUivoltinc (llilscnhoff 1986, Torre-Bueno 
L917). Eggs are laid oil the undersurface of duckweed, or on other substrates, in a clear waterproof 
glue (Torre-Bucno 1917). Hungerford (1920) also reported on the life history of M. pulchella; 
however, because of his apparent m ^identification of this species (see below), we have chosen not 
to include his information. 

Microvetia pulchella has been collected in September and October in Missouri (Frocschncr 
1962); August. September, and October in New Jersey (Chapman 2959); January, November, and 
December in Louisiana (Fills 1952); June, July, August, August-September, and November in Mis¬ 
sissippi (Wilson 1958); and most months of the year in northern Florida (Herring 1950). Both mac- 
roptcrous and apierous forms arc known, but most adults are apterous. For example, macropterous 
individuals represented only 2.7% of the 1,499 adults examined in Wisconsin (HilsenhotT 1986) and 
5 7% of the 384 adults examined in Illinois ('lay lor 1996). Uobb (1974) found only apterous adults in 
Virginia. 

The difficulty in distinguishing M pulchella from other species, and in differentiating instars 
within this species, has affected the reliability of earlier studies. One result has been contusion 
regarding the number of instars ir. this species. 

Torre-Bueno (1917) and Hoffmann (1925) (also spelled Hoffman, sec Polhemus & Polhemus 
1988: 537) reared r.ymphs through four stadia to adults. Hungerford (1920) stated that he had found 
“more than this in some." However. Hungerfcrd’s samples may have contained specimens of Mi¬ 
cro veii a hinei, a possibility suggested by Bobb (1974) and Hoffmann (1925) and further supported 
by the fact that these species have been collected together in the same field samples in Illinois 
(Taylor 1996) and Virginia (Bobb 1974). Frick (1949), working with a Panama population of M. 
pulchella . also stated he reared nymphs through four and five stadia to adults. However, as sug¬ 
gested for Hungerford's (1920) tcsuUs, Frick’s samples may have contained mixed species. All 
adults reared by Hoffmann (1925) were apterous, but he felt that rnacropterous adults also would 
have only four instars. 

Most Heteroptcra have five iastars, with fewer instars or a variable number being uncommon 
(Stys & Davidova-Vifimova 1989). Within Micromelia Westwood, 1834, species other than M. 
pulchella have five instars (e. g., M. iiiluta Distant, 1909 [Miyamoto 1953), M. hinei [Hoffmann 
1925J, M. aibonotaia Champion, 1898 [Hoffmann 1925], M. umericana [Uhlerj [Torre-Bueno 1910J) 
or four (e. g., M. maegregori Kirkaldy, 1899 (Don 1967), M buenoi [Hoffmann 1925]), but none, 
other than M. pulchella , has been reported to have a variable number (Stys & Davidova-Vilimovi 
1989) So, either M. pulchella is unusual in having a variable number of instars or. perhaps, the 
reported variation has resulted from taxonomic problems (i. c., mixed species in samples). Yet anot¬ 
her explanation for these discrcpencics is the possible misinterpretation of marked size variation in 
this species (e.g., Drake & Hussey 1955, Kirby 1890), which would make it difficultto distinguish 
instars on the basis of general body size. 

Torre-Bucno (1917) reared A/, pulchella under uncontrolled conditions. The incubation period 
was 7-23 days; the first through fourth stadia, 2-11, 2-6, 3-6, and 4-10 days, respectively; and 
total development from egg to adult, 22-59 days. 
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Presented here is information on voltmisin in M pulchella, including times of occurrence of (he 
nymphal irstars and adults We also discuss our method for distinguishing inslars in field popu¬ 
lations and, as confirmation, present the results of our rearing of this uisect under controlled 
photoperiod and temperature conditions 

MATERIAL AND METHODS 


Field life history studies 

During 1989 and 1990, we studied voltinism in a population of M pulchella at President's Pond or. the Southern 
Illinois University at Carbondalc campus, Jackson County. Illinois (see Taylor |1996| for detailed description ot 
pend) Tins pond is roughly triangular, 0 29 hectare (0 71 acre) m surface area, and connected oi the northern end 
10 an adjacent lake by a nnriow channel (approximately 2 5 m wide. 2 m deep) Along the eastern snore (where 
The present study was conducted), water depth increased sharply between I and 2 m from shore and commonly 
exceeded 2 m m 2 5 n from shore 

Floating, emeryenl and shoreline vegetation associated with the pond was diverse (Taylor 1996) The western 
margin was bordered hy a narrow, dense band of cattails ( Typha anyum/olia I.} The southern border was 
comprised of a riprap dam covered with soil ami crossed hy a paved road Tltc eastern margin wus bordered hy 
ovcrlianging liccs end other vegetation Duong the summer, tltc pond filled with a dense growth of aquatic vascular 
plants and Filamentous alaac Near the shoreline, and wherever the aquatic plants reached the water surlncc, 
duckweeds built up into dense mats The duckweeds (i c, Umna minor L. Spirodtlu polyrkiza (L) Schlcidcn, and 
Woljfia papuhfera Thompson! tended to move around the pond because of air currents unless the plants were 
anchored in Ihc underlying aquatic vegetation 

Samples were collected weekly from 18 March to 25 November 1989, and biweekly from II February to 2 
December 1990 Sampling was confined to an area along the eastern shore because (I) the cattails along the 
western shoreline prevented use of the quadrat sampler (sec below), ( 2 ) the riprap sliorclmc of the southern border 
was unnatural and otter, disturbed by fishermen, and (3) the water surface along the eastern shore, which was a 
mosaic of open water, duckweeds, and emergent stems, supported a diverse gerromerpban fauna 

Four 60 m transects were made parallel to a relatively uniform section of the eastern margin ai C. 0 5. I 0. and 
1 5 m from the shoreline Cach sample was collected with a floating quadrat sampler (0 25-0 25‘G 05 m). with 
four replicates placed randomly along cach transect, the resulting 16 quadrat samples were pooled, providing a 
broad sampling of the habitat Prior to cach sample, the collector (SJT) stood for approximately three minutes to 
allow the insects to acclimate to the disturbance, then, the sampler was placed on the surface of the water 
Specimens were removed with a fine mesh nylon net, preserved in alcohol, and sorted in ihc laboratory 

Adults could be distinguished from nymphs by the full development ot external genitalia and degree of sclero- 
tization However, distinguishing nymphal instars was difficult because of size variation, the presence ol both 
apterous and macropterous adults, and the possibility’ of both four and five inslats (see discussion above) Nymphal 
instars of other gcrTomorplian species have been separated by the lengths of leg segments (Galbraith & Fernando 
1977. Kittle & McCraw 1981. Matsuda I960, 1961a. b. Vcpsalamcn & Jarvincn 1974). and the use of morpho¬ 
metries to separate instars is used widely in a variety of insect groups (Daly 1985) The re tore, we first measured the 
lengths of the meso- and metafemora and tibiae and length of the body in field-collected adults to determine :f 
those measurements reflected variation in body size If so. we hoped that one of these leg segments could be 
measured in nymphs jo determine the number of instars The adults used for these measurements were collected 
With a D-nct on 1 September 1990 from a population al Bean Ridge Pond, Alexander Counly, Illinois 

Laboratory Rearing 

Thirty apterous adults were collected with a D net at President’s Pond on 4 November 1990. brought to the 
laboratory. and placed m piastre containers (5 undos. 5 females / container) Fach container (3 5 cm deep *54 cm 
Ciam [topj and 3 7 cm diam [bottom!) wus hall tilled with detonr/od water A plastic disk (3 y cm dram ). with 7 
holes (each 0 6 cm dtam) was placed on the .surface, the holes were made to create a longer intersection lire (Hess 
& Hall 194.3) between the “land" (plastic disk) and water TWo paper strips of cardstcck (approximately I 25 * 2 5 
cm) were angled again,l opposite sides of each container with the tops above the water The disks and strips served 
as ovipusiliou si ten and allowed individuals to leave Ihc W3tcr 

Containers were cJtcckcd daily for eggs Disks or paper strips with attached eggs were placed in new containers 
If eggs were deposited or the wails of the container, adults were moved to n new container As eggs hatched, the 
newly emerged first instars were placed in new containers prepured similarly to those for adults but without paper 
strips Nymphs of the same irstar molting into the subsequent instar on the same day were moved to new 
containers »f other nymphs in Chu container had not molted 
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Tab. |. Body measurements (mm) of adult Mkmvdlc puichella Westwood collected 3 Sep;ember 1990 from Bean 
Ridge Pond 


Measurement (Length) 

N 

Sex 

Me sc l Sid Err 

Range 

Body* 

46* 

male 

1.63 + 0 02 

1 32-1.92 


120* 

female 

1.53 * 0.01 

1.39-1 79 

Mesofomur 

>25 

mate 

0.37 ±0 01 

0 37-0.64 


124 

Icmnlc 

0 43 + 0.0C 

0.39- 0.4g 

MostoObia 

125 

male 

0.39 * O.CO 

0.26-0.49 


124 

female 

0.38 l 0.00 

0.35-0.45 

Metafemur 

12-1 

male 

0 54 t 0 01 

0.4 1-0 71 


124 

female 

() 45 ± 0 DO 

0 39-0.51 

MctaCibta 

124 

male 

0 58 * 0.01 

0.47- 0 73 


124 

female 

0.55 + 0.00 

0.50-0.61 


' Longitudinal measurements wore taken along midlino of body from fieri of head lo posterior end of gviiitnl 
segments. 

b > values lor body Icnglh we smaller than those for other measurements because some specimens expanded in 
alcohol and ihar lengths could not be measured accuralcly. 


The v.aicr level was maintained just above (0.1-0.3 ctr.) the eggs. Maximum numbers of individuals reared per 
container were six first ins vats, four second insure, three thud instars, and one fourth instar. Adults reared from 
(hese eggs were preserved in 70% ethanol. 

Each adult was fed two, and each nymph one half, frozen adult fruit fly {Dmsopbtla neUinogaUct Mcigen) per 
Gay. flics were replaced daily. Flics were crushed or lorn slightly for nymphs tc facilitate feeding. 

All individuals were maintained in mcubaiors a! 23.3 *■ 1.1 s C ar.d a I4U10D photoperiod All containers were 
changed at least once per week but more frequently when water became cloudy 

Statistical analyses 

Data were analyzed with inc SAS (SAS Institute 1988) TTfiST procedure. Level of significance was 0.05. 


RESULTS 


Field life history 

The population of M. puichella at President’s Pond was large (1,567 adults and 2.974 nymphs 
collected during 1989 and 1990). However, even with this large population, an understanding of 
voltinism was complicated by the uncertainty in number of instars (4 or 5) and the previously 


instar 



mesotfbia* length (mm) 

Fig. I. Approximate instars of Mlcrvvtha puichella Westwood (N-2.973) as delineated by uicsolibiel length 
(mm). Based or 1989 and 1990 collections from President's Pond. 


240 



Tab 2 Correlations, by sex. among various body measurements of adult Mtcroveha puicheila Westwood collected 
3 September 1990 from Bean Ridge Pond For each pairwise correlation, values arc Pearson Correlation Coeffi¬ 
cient (lop) and sample size (bottom) All pairwise correlations were significant (p= <0 0001) 


Measurement (Length) 


Sex 

Measurement 

0-cngih) 

Mcsofcmur 

Mcsotibia 

Mclafcrour 

Mciatibia 

Male 

Mcsonbia 

0 8762 






125 





Mclafcniur 

0 9084 

0 9248 





125 

124 




Mclaiibia 

0 8481 

0 8751 

0 9072 




124 

124 

124 



Body*' 

0 8386 

0 9338 

0 9776 

0 B495 



46 

46 

46 

46 

I'cjnalc 

Mesotibia 

0 6012 






124 





Mclafcmur 

0 8286 

0 5664 





124 

124 




Mctetibia 

0 7748 

0 6206 

0 8228 




124 

! 24 

124 



Body" 

0 7517 

0 6345 

0 7092 

0 7313 



120 

120 

120 

120 


' Longitudinal measurements were taken along midlinc of body from front of head to posterior end of genital 
segments 

h N values foi body length arc smaller than those for other measurements because some specimens expanded in 
alcohol and then lengths could not be measured accurately 


reported size variation Because we needed a diagnostic character to allow separation of instars 
(as noted above), we measured the lengths of the meso- and metafemora and tibiae and body of 
adults (Table 1) and examined the correlations among these measurements (Table 2) All correla¬ 
tions were significant Therefore, potentially, each of the measurements could be used to distin¬ 
guish msiars We selected the mesotibiac as our diagnostic character for the following reasons (1) 
bodies in gerromorphans tend to change in length under various conditions (e g , Brmkhurst 1959, 
Matsuda 1961a. Sprague 1956), especially in nymphs, (2) femora are closer to the body, thus 
making them more difficult to measure, and (3) metatibiae in adult male A/ puicheila are curved, 
which, potentially, could have affected correlations Measurements of the inesotibiae m out field- 
collected nymphs indicated that there were four instars (Fig I), which was confirmed by laborato¬ 
ry rearing {see below) Thus, we were better able to understand voltinism in this species 

Microwha puicheila overwintered as eggs tn southern Illinois, although no eggs were collec¬ 
ted, the first active individuals in spring were nymphs First instars were collected from mid-April 
through mid-October, second mstars from mid-April through mid October, third instars from late 
April through late October, fourth instars from late Apnl through mid-November, and adults from 
early May through early November (Figs 2 5) 

Voltinism was difficult to determine because of the extreme overlap of nymphal mstars and adults 
and the continuous or near continuous presence of these stages across seasons However, Figs 2- 
3 (1989) and Figs 4 SO 990) suggested live or four generations, respectively, wnh the final complete 
generation reaching adults in October and November These adults, then, laid overwintering eggs 

In contrast to our results, and those of llilsenhoff (1986) and Torre-Bueno (1917), data from 
Illinois museum specimens collected throughout the state suggested two generations per year 
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Tab 1. Duration.' (in days) of immature stages of laboratory-reared Micro velia pukhella Westwood 


Number coinciding 


Stage 

Sea 

stadium 

Mean + Sid. fcrr. 

Range 

KfiE’ 


123 

9.85+0.07 

9-15 

First inslur 


107 

8.18+0.16 

5-13 

Second miter 


73 

6.14+0.19 

4 12 

Third instar 


74 

6.32+0.18 

4-11 

Fourth inslm 

Males + Females 

46 

7 72+0.21 

5-12 


Mules 

28 

7.79+0.26 

6 11 


Females 

18 

7.61+0.37 

5-12 

F-Sg through 

Males * Females 

30 

34.07* 0.57 

28-43 

fourth instar 

Males 

19 

34.42+0.66 

30-43 


Females 

1 I 

33.46+1.07 

28-42 


J 574 eggs were laid. 



Fig. 2. Percent of individuals in each stage per sample of Mictovelia pulchel/a Westwood collected during 1989 
from President's Pond. 
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(Taylor 1096). This apparent discrepancy may be the result of the museum specimens having been 
collected over the enure state over a number of years, which could have masked generation peaks. 
Of the 1.567 adults collected at President’s Pond, 797 were males anil 770 were females; of these, 
1.564 were apterous (796 males. 99.9%: 768 females, 99.7%) and three were macroplerous. The 
niacropteiuus adults were collected in July (1 female) ar.d September (l male. I female), 1989. 

When male and female adult mesotibial lengths were plotted across the year (l*ig. 6), h was 
apparent that spring and fall individuals were generally larger than summer individuals. Adult ssze 
variation in mesotibial length of both sexes appeared to be normally distributed (Fig. 7). All adult 
males had distinctly curved metalibiae, although curvature was less apparent in smaller individuals. 

Laboratory’ Rearing 

Eggs (N= i 74) were deposited on the paper strips in contact with, or near, die water () 33), on the 
walls of die container (18); and on the underside of the floating disks (23). The incubation period 



Fig 3 Percent in cacti sample of UHal individuals of same stage of Mumveha pulchella Westwood collected daring 
1989 from President's Pond. 


243 










averaged 9.85 days (Table 3). The four subsequent stadia averaged 8.I8,6. 14. 6.32. and 7.72 days, 
respectively. Total developmental time averaged 34 07 days. No sexual difference was detected in 
length of the fourth stadium (T~0.398, df-^4, p=0.693) or in total developmental time (T~0.814, 
df=28,p=0.423). 

Deaths of first instars resulted primarily from drowning during the first two days following 
eclosion; deaths in later instars usually resulted from incomplete ccdysis. 

Tliirty individuals (19 males, 11 females) were reared to adulLs from eggs of known age; all were 
apterous. E ighteer. additional individuals were reared from eggs of unknown age (oviposition date 
not recorded during laboratory rearing); of these, 16 woe apterous and two (I male. I female) were 
macropterous. All 48 individuals passed through only four instars. 

Thirteen laboratory-reared adult females were paired with males as they became adults orshorrly 
thereafter; of these, 12 subsequently oviposited. The pieovipositional period averaged 7.92 days 
(range 5-16) The oviposition period averaged 17.33 days (range 1—12), with a total of 138 eggs 



Fig A. Percent oi individuals in each stage per sample of Microvelia pule he He Westwood collected during 
frem President’s Pend. 
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Fig. 3. Percent in each sample of lota] individuals of same stage of Microvelia puirhella Westwood collected during 
from President's Pond. 


(range 1 41) laid. Number cf eggs laid per female per day averaged 0.65 (range 0-4). One breeding 
male lived for 69 days, and one ovipositing female for more than 69 days, after reaching adult. 

There wav no sexual difference in mean rr.esotibiai lengths (in mm) of laboratory-reared adults 
|males, 0.410*0.005 [range, 0.387-0.468], N= 19; females, 0.421 ± 0.004 [range, 0.403 0.444 J, N-14; 
dt=l8. 13, T- -1.8061 .p-0.0806). Also, mesolibial lengths generally fell within the range of those 
for Held collected specimens of both sexes (Pigs. 6 and 7, Table I). 

During laboratory rearing, we observed adult males of Af pule hello, usually in the presence of 
adult females, making leg movements that caused the posterior end of the body to go up and down 
several bmes in rapid succession. 
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DISCUSSION 


Our laboratory-rearing data (Table 3) showed that all adults developed through four nymphal 
inslars. thus confirming the reports ofTorrc-Qucno (1917) and I Ioffmann (1925). The occurrence of 
two macropterous adults among our reared specimens also supports Hoffmann's (1925) opinion 
that macropterous individuals probably would have four instars. That no individuals developed 
through five nymphal stadia adds more doubt to Frick's (1949) report of four and five inslars and 
1 lungerford’s (1920) report of primarily four instars but "more than this in some”. Still, it may be that 
under different conditions (c. g., food, photoperiod, temperature) or in another population (e. g., 
Frick's Panama population), we also might have found five nymphal stadia. Our collections at 
President's Pond show rhat.V/. pulchella can exist syntopically with M. hinei . which has five instars 
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hifc 6 Mean and range of mcsoubial lengths (mm), by sample date, for Microveha pulchella Westwood adults 
collected during 1989 from PrcsidanFs Pond. A, males (N—715); 0. females (N*646). 
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and is superficially similar in appearance; this supports! loffrr.ann’x (1925} and Bobb's (1974) opini¬ 
on that I lungerford's (1920) rearing daia might have been based on mixed species samples. 

Our laboratory ubservai ions of vibratory behavior u\ M. pulchella are not unique within Micro- 
vdia. Frick (1 949) also noted that males of A/, pulchella “let out a series of spasmodic jerks up and 
down, lasting approximately a second " Similar behavior has been reported by Polhemus{l990) for 
M. longipes filler, 1S94. He observed males of this species producing surface waves, noting that 
individuals "would vibrate for 15 ro 30 seconds, then cease for a time " He suggested these move¬ 
ments might serve in intraspccific communication, as has been reported in the Gerridae (e. g., 
Spence Ac Andersen 1994, Wilcox 1995). 

Mtc.ro veil a pulchella offers many additional opportunities for study. The limited space needed 
for rearing (relative to the larger, yet better studied, gerrids). ease of feeding, and the capacity of 
this species to pass through multiple generations per year make it well suited for laboratory studies. 
The impacts of a variety of parameters (e. g., precation, reproductive behavior and strategies, 
vibratory signals, temperature, photoperiod, nutrition, character displacement, and seasonal and 
geographic variation) on morphology and/or reproduction in M. pulchella should provide fertile 
ground for future research, especially in light of the strong theoretical framework already csta* 
blished through studies of the sister family Gerridae (c. g. ( Fuirbuirn 1 997 , Klingenberg & Spence 
1 997 , Rowe et al. 1 994 , Spence & Andersen 1 994 , Wilcox 1 995 }. 



0.22S 0.250 0.275 0.300 0.325 0.350 0.375 0.400 0.425 0.450 0.475 0.600 0.525 


mesotibial length (mm) 

Fig. 7. Mcsolibial lengths limn) of Microveiiu pulckeilu Westwood adults collected during 1989 uvun President's 
Pond. A, males (N-715); B, females (N=644). 
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Abstract Five species ofllie gcim* Dirlotrtphcs Pnlhcmus. 1990, rue newly describe*! Distotrrtrhcs <s sir) 
patvltlys t sp n (from Thailand Chiang Mm, Mac Hung Son, and Laos Luang Nam Thu). .9 (s str) 
uitHerdingeri sp n (|rom Thailand Phcichabun. I’hrac). 9 <s sir) shepa'd: sp n (from Thai.and 
Phcichabun), D (s sir) Utoncus sp tt {from Laos Luang Nam Tha). and D (s ,mt) ja sp n (from China 
Hainan) New distribution daia of t) (s str) .tryst Pdhcimis, 1W0. and D (s sir) atymmdncus Zcllcl. 
1995, from China aru presented An idcnlifiailwn key in llie Dutoirv/’hes (s sir} species is introduced 
the inacroptcious morph of Dumlrtphet is dcscubed lor llie first lime, differing from this lund-wing- 
irneroplcioirs morph aim in huger eyes, winch arc no( c<wnpfcfcly crsn^cclcd by the lateral CSfiflu of the 
ccphulomjium 

Tinonomy, ntfleropieroBt n*nrph, rye rlinioi plnem. new «ponn, new records, key, Heteroptera, 
Hclolrcphidar, Dtttn/rephes , Oriental region 


INTRODUCTION 

Species of the genus Distotrephes Polhcmus, 1900, are small sized Helotrcphidae. with semi-gloh- 
ular appearance In contrast to most other Limr.OTTcphini Polhemus. 1990 (e g, species of the genera 
Idiotrephm l.undblad, ! 933, and Tiphotrephes Esaki ci China. 192S), who prefer stagnant waters, 
Distotrephes are found in clean brooks and streams, where they inhabit stone or gravel sediments 
or accumulated plant material in the currents (/eltd 1997) Five species in two subgenera are so far 
described, who were recently revised by the author (Zcliel 1995) The submenus Distotrephes (Z> 
sryu Polhcmus. 1990, D asymmetneus Zettel. 1995) is so far known tTom China and Viet Nam, the 
subgenus Pothemoirephes'ZcHe\' 1995 (D hcvdt Polhcmus, 1990.D wrawakensts ZeUcl, 1995, 
D kodadai Zettel, 1995 ) occurs in Borneo In this paper further five species are newly described 
from fhailand, Laos, and China, they all belong to the subgenus Distotrephes s sir 

A key to the helotrephid genera occur mg in Southeast Asia was recently published by Zettel 
(1998) 

Specimens are hmd-wing-brachypterous if not otherwise stated (according to the absence of a 
claval suture on the hemelytron) 

This paper is dedicated to Prof Dr Pavel $tys, one of the most outstanding lietcroplcn.sl.s of the 
last decades, to celebrate his 65th birthday In several contributions he influenced the research on 
helotrephid morphology in a very fruitful way 
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MATERIAL 


Spttfimcrs aio deposited ir llic following collcctioni 

CASS Chinese Acailcmy of Sciences, Institute of Applied Ecology, Shenyang. China, 

CHML L'biang Mai University, Faculty ol Sciences, Department of Biology, Chinrg Mai, Thailand, 

CNT Col! S Nicscr. Ticl. The Netherlands; 

CPC Coll P. P. CJkb. Bcijrng. China; 

CSS Coll. W. D. Shepard. Sacramento. USA, 

JTPC Colorado Entomological Museum f- J T Polhemus Collection % Englewood. Colorado. USA. 
KKUA Khon Kaon University, Faculty of Agriculture. Department of But ontology, Klion Kacn. Thailand; 
NMW Natural History Museum Vienna, Austria. 


SYSTEMATIC PART 
Distotrephes Polhemus, 1990 

Generic diagnoses were presented recently, first by Polhemus (1990), and loter-on by Zettel (1995) 
for bulh subgcuexa. Due to some deviations of new species, a corrected diagnosis is given. 
Diagnosis, small, semi globular, slightly depressed Limnotrephini (sensu Polhemus 1990); body 
length 1.0-! .5 mm; yellowish with extended dark marks, which are irregular in some species of 
Distotrephes s $rr.; lateral canna of cephalonotum continuous across eye, dividing it into a dorsal 
and a ventral part {in the hind-wing-brachypterous morph. Tig. 10 ). or widely extended onto eye 
surface, but not continuous (in the maeroplerous morph. Fig. 11); in dorsal view cephalonotum 
longer than the posterior part of the body; cephalonotum and mcsoscutellum shining, with sparse 
and usuafly very line punctation; hemelytron with coarser punctatrun and sparse, but quite long 
hairs; propleural plate at inner comer truncate; prostemal and metastemal carina simple; meiaxter- 
nal canna low, bifid, of the shape of a posteriorly open diamond; abdominal carina extended onto 
stemite 4, canna of stetnite 2 anteriorly inserted in the structure of the metastemal carina; stemile 
7 of female symmetrica! (subgenus Polhemotrephes) or slightly to strongly asymmetrical (subgenus 
Distotrephes), at posterior margin emarg.natcd (subgenus Polhemotrephe. s. Fig. 35). simple, or 
with a median process (subgenus Distotrephes, Figs 12-1 k); male genitalia: pygophore with sinis* 
Iral process in most species of Distotrephes (except D. jit sp. n.). which is lacking in Polhemo- 
trephes ; aedeagus externally quite simple, with apex narrow (subgenus Distotrephes. e. g. Fig. 3 9) 
or broadly rounded (subgenus Polhemotrephes, Fig. 37); left paramere distally slender, apex either 
acuminate (subgenus Distotrephes, c. g. Figs 20. 29), or narrowly rounded (subgenus Polhemo¬ 
trephes, Fig. 38); right paramere shorter than left paramere, apically acuminate, rounded, or trun¬ 
cate (subgenus Distotrephes, Figs 21,24.27.30.33.34), or strongly reduced and acuminate (sub¬ 
genus Polhemotrephes, Fig. 36); nymphs flattened. 

Discussion. Both subgenera are monophyletic groups with distinct characters in male genitalia and 
female subgenital plates. The lateral carina of the cephalonotum, which is (nearly) crossing the eve 
surface, the structure of the carinae on metaslemum and stemite 2 , the benthic habit, and probably 
also the long pilosity on the hemelytron are autapomorphics of the genus Distotrephes within the 
Limaotrephmi. 

Macroptt-rous mor?hs. Distotrephes species have awing dimorphism, with the hind-wing-micro- 
pterous morph much more frequent than the hmd-wing-macropterous morph (mode a-c, after 
Paphcek et ah 3989). The maeroplerous morph of Distotrephes is undescribcd. although material 
was recorded by Zettel (1995, 1997). Macropterous specimens are externally recognizable by the 
presence of a claval suture and a separated embohum on the hemelytron, by a weak tubercle in the 
posterior comers of the cephalonotum, and ia Distotrephes s. str. species also by an irregularly 
spotted hemelytron. 
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In the course of this study, surprisingly, an eye dimorphism was discovered (tn five species 
belonging to borh subgenera; see lab. I). In macropterous specimens, the eyes are larger and not 
completely divided by the lateral canna of die cephalonotum, which is related with the ability Jo t?y. 
This eye dimorphism is so far undescribcd in I Iclorrcphidae, but was now proved also in Trephoto- 
mas compactus Pap&cck, Tonner et Stys, 1988, and is suspected for an undescribcd Fischero- 
trephes species, which is only known in the macropterous morph and differs by much larger eyes 
from other species (Zettel, in prep.). It is worth noting, that these are the three Oriental genera, 
which are - convergently, as belonging to three different subfamilies - most adapted to benthic 
habits, and subsequently have smaller eyes than genera living close to the water surface, where 
light conditions arc better. 

The eye index (minimum mterocular distance / maximal eye width) was measured for species 
known in both morphs. Results arc listed in Table 1. 



Table I Rye indite* in Trvphotomas lompactus (from 3T«ing Kong) and Distotrephes SfKtiOs, which arc known m 
both, hind-wing-nncroplcrous and macroplcrous mor|»hs. numbers of specimens measured in luackcis 


Species 

hind-wing- 

mmoptcrous 


macroptcrous 


male 

female 

male 

female 

T cumfwi tus 

3 4 3 6 (3) 

3.0 3.3 (3) 


27 (1) 

U slysi 


2.9 3 J (3) 

- 

24 (1) 

0 . asymmetneus 

- 

2.9-3.0 (33 

- 

2.4(1) 

D pcvel.it \m 

2.8-3.0 (3) 

3 3-3.4 (3) 

2.3 11) 

2.6-2 7 (3) 

D ihi’/rardi 

2 8-2.9 (3) 

3.1-3 3 (3) 

- 

2.5 (1) 

D Ji eveh 

3 4-3 5 (1) 

3 5 1.6 (2) 


3.1 (1) 


SpKPKS-niAONOSTK: characters. Distotrephes species arc very uniform in rrvost characters, also in 
some features, which are often used for distinguishing species of other helotrcphid genera, e. g. 
size, body shape, ventral thoracic and abdominal carinae. and surface structures. The following 
characters arc useful to distinguish Distolrepb.es species anti subgenera. 

Colour pattern in the subgenus Polhcmotrephcs the cephalonotum is very uniformly coloured: 
nearly completely blackish brown on head and yellowish with dark hind comers on pronotum (Fig. 
9). In Distotrephes s. str. the cephalonotum shows sonic variability in the distribution of the (dark) 
brown marks, the pattern on the head always consists of two median stripes, which may be conflu¬ 
ent, especially anteriorly (in several species) (Figs 1 6). or interrupted, if the colour pattern is 
reduced (Figs 4-5); they arc always medially separated in D sty-si and D.ju sp. r. (Figs 4—5,7-8). 
Between these longitudinal stripes and the inner eye margin, there are additional marks; either a 
second pair of stripes (Figs 6-8) (in D srysizne.D. asymmetr/cus), or two pairs of spots, completely 
or partly separated by a transverse or triangular yellowish mark on inner eye margin (Figs 1-5) (in 
D laoticus sp. n„ D jii sp. n., and D. pavelsrysi sp. n.; indistinct in D shepardi sp. n. and D. 
schwendingeri sp. n.). These two principal patterns are highly modified by the extension of the 
dark marks (sometimes intraspecific), but they are consistent. The pronotal colour pattern serves 
also for distinction of some species, i. e. it may be spattered and very irregular (e. g. inD. stysf) (Figs 
7-8) or of clearer outlines (e. g. in D laoticus sp. n.) (Fig. 2). 

Colouration of mesoscutcllum and hemelytra shows only small differences between species. The 
few macropterouS Distotrephes s. str. specimens presently known are of quite dark head coloura¬ 
tion within the limits of specific variability, and have spotted hemelytra. 

Punctation: Ihe punctations of the cephalonotum and of the hemelytra are slightly different 
between species, and serve, beside colouration and size, as important characters to assign females 
to males. 

Rostral length: the length of the labium is slightly varying between species and is useful to 
distinguish some species. 

Sternal carinae: due to the depressed body, the sternal carinae are reduced. The shape of the 
metastemal "diamond" is broader in Distotrephes s. str. than in Polhemotrephes. The relative 
heights of prostemal and metastemal carinae may serve as a weak character for distinction of some 
species. 

Stemite 7 (subgenital plate) of female: it is, beside male genitalia, the most important character 
for identification of subgenera and species. It is symmetrical and posteriorly emargmated \n Polhe¬ 
motrephes (Fig. 35), but more or less asymmetrical in Distotrephes s. str., where it possesses a 
median process in most species (except in D. schwendingeri sp. n.). The shape of the emargination 
or of the process, respectively, is most characteristic for the species (see Figs 12-18). 
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Male genitalia in most species ofDisrorrephrss. sir (except in D.jifs p. n.), the pygophore has 
a sclerotized, sinmral process which is useful for distinction of some species. It is lacking in Polhe- 
motrephes. 

The aedcagus is less modified than in otlicr Itclotrcphid genera, allhough it serves for distinction 
of subgenera (comp. Figs 19 and 37); some species (e. g. D.jii sp. n.) may be recognized by the 
length of the vesica. 

The left paramcre is quite similar in most species of the same subgenus. In Distntrephes s. sir. 
species the apic?.l part is specifically bent or bowed (e. g. Figs 20 ? 26,31,32). In/.), (s. str )jii sp. n. 
the left paramcre has an posterio-medial "step" (Fig. 29), which is similarly developed in PiAhe.ma- 
t rephes s pee t es (Fig. 38). 

T he right paramcre of Poikemaf rephes\s strongly reduced and apicallv acuminate (Fig. 36). In 
Distotrephes, the distal part of the right paramere is diagnostic, its apex varying tiom acuminate or 
rounded to truncate (Figs 21,24.27.30,32,34). 

Key to subgenera and species of Distotrephes s. str. 

) Fomalcs .... 2 

Mules (male of D. laoluus sp. n. unknown)..... 9 

2 Posterior nu-rgin of sicrnilc 7 with median cmarginalien Ce. g Fig. 35); Ihrcc species (rum Borneo .. . 

.subgcnos Pclhemctrephes, key to species in Zettcl C191>5) 

PosTcnor margin of stemne ’ wuhoui median cmargmauon, either evenly rounded ot wiih median lobe {Pigs 
12 IS); species from ihc Southeast Asian mainland ...fiiibgcmis Di\tottephes s sir 3 

3 Posterior margin of slemilu 7 without lobe (Fig. 18), body length less than I ? mm (North Thailand) .. 

........ . D lihweiuhngen sp n. 

Posterior margin of srcrmlc 7 with dislinc: median lube (Figs ! 2—17); body length moic than 1.2 mm. .. 4 

4 Sicmiie 7 sirongly asymmetrical. wiih obliquely directed median lobe (Figs 12-3 3).. 3 

- Stcmitc 7 symmctncal ot very slightly asymmetrical. with straight po si ward Greeted median lobe {Figs 14-17) 



Figs 10-11. Eye and laleraJ canna of ccphalonotum. anicno-lateral view, in Distotiephes pavehtyst sp. n from 
(he same locality in Laos. (10) hmd-wing-raicroplc:ous morph and (I l> roacroptctous morph In ihc large eyed 
macroptcrous specimen Ihc lateral canna is no*, conumious actoss eye 
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5 Median lobe of stemite 7 wiih broad base, less oblique (Fig 12), colour pattern of bead as in Figure 6 (Southeast 

China). . ..... .. .. D. asymmelncus 

Median lobe of slcmitc 7 with slender base, strongly oblique (Fig. 13); colour paltcrri of head as m Figure 2 
(North Laos)... .. D (aotiCKS sp n. 

6 Median lobe of slcmitc 7 broad, shorter than wide, and distally rounded (Figs 54. 15). 7 

- Median lobe of stemite 7 slender, at least as long as wide, and distally truncate (Figs 16, 17)..S 

7 Punctures laterally on pronomm and on hemclytra coarset and denser, dark pattern on head reduced, consisting 

of spots (figs 4, 5) (China. Human). .. . .... £). )it sp n. 

- Punctures laterally on pronotum and on hemclytra finer and sparse; dork pattern on head more developed. 

consisting of four (sometimes broken) longitudinal lines (Figs 7, IS) (Southeast China, including Hainan). 

.-. 0. stysi 

ft Median lobe of sterniie 7 slightly longer (Fig. 17); head colouration usually without triangular yellow marks at 
inner eye margin (North Thailand)..... D. shepardt sp n 

- Median lobe of slcmitc 7 slightly shorter, less pronounced (Fig- 16). head colouration usually with distinct 

triangular yellow marks at inner eye margin (Norh Thailand. North Laos).. D pavelstysi sp. n. 

9 Right par.imere strongly reduced, half as long as left pararncrc or shorter, always with acute apex (c. g. Fig 36), 

left paran,ere of typical structure as in Fig 38. three species from Borneo. suhgenus Polhemotrephes 

Species <nc distinguishable only by male genitalia, which wore figured by Zeltel (1995, 1997) 

Right paTaincrc only slightly shorter than left paiamcrc; left paiamere of different shape (c. g. Figs 20, 23), 

only in one species with postcno-medial step (Mg 2 f >); spccses from the Southeast Astun mainland. 

. subgenus Diftoirephes s. sir. ... 10 

I 0 Right paramcrc distally more or less widened, apically broad and truncate (Figs 33, 34). 11 

- Right pnramerc distally parallel-sided or tapered, apically slender, acute or rounded (Figs 21, 24, 27. 30). .. 12 

I I Lcll paramcrc with slender base, apically distinctly bent (Fig. 32); right panimcrc apically broader (Fig. 33); 

prosiemat keel distinctly higher than mcsosicmol kcci. rostrum not reaching the posterior end of prostema! 
keel (Southeast China). . .. . D arymmeincus 

- Left paramcrc with broad base, apically nearly evenly bowed (Fig. 31): right paramcrc apically more slender (Fig. 

34). prncterra! keel about as high as mcsosieroa! keel, rostrum slighdy surpassing posterior end of prostcrnal 
keel (Southeast China. North Viet Nam) ... D stysi 

1 2 Apex of right paramcrc acute (Fig 30); left pnramorc with step in middle of length, and with bent apex (Fig 
29). acdcagus with long vcsicu. which partly exposed from the phallus (Fig. 26) (China: Hainan). ... D ju sp. n 

- Apex of right paramcrc rounded: left paramcrc without step in middle of length, and with less distinctly bent 

or evenly bowed apex; acdcagus with short vesica, which not exposed from the phallus (species from North 
Thailand and North Laos). 13 

13 Process of pygophorc short 3 ih 1 rounded, right paramcrc less elongate and bowed in distal half (Fig 27); left 

paramcrc slightly bent apically (Fig 26), body length less than 1.2 mm.. D. schvcndmgen sp n. 

- Process of pygophorc longer and truncate; right paramcrc elongate and nearly straight in distal half (Figs 21, 

24); left paramcrc nearly evenly bowed apically (Figs 20. 23): body length more than 1.2 mm. 14 

14 Right paramcrc very slender, apically evenly rounded (Fig. 24); head colouration (usually) without triangular 

yellow murks at inner eye margin. D shepardt sp. n 

Right paramcrc slightly broader, apically not evenly rounded, but slightly obliqucly-truncatc (Fig 21); head 
colouration usually with distinct triangular yellow marks at inner eye margin... D pavelslysi sp n. 


DESCRIPTION’S OF NEW SPECIES 
Distolrephes (s. str.) pavelstysi sp. n. 

(Figs 10, II, 16,19-21) 

Tvre material. Holotypc (male)- "Thailand. Chiang Mari I>oi Sut|h]cp NP, Wang Biia' Boo, 24.111 !994\ leg WD 
Shepard (1042)" (NMW). Paratypes: I male, 5 females. 1 female (macroplcrous), same locality data (CSS. 
CHMU. JTPC, NMW). 2 females •Thailand; Chiang Mari Dot Schlep NP. MorthataraV Falls. 24.111 1994\ leg 
W.D Shepard (1044)" (NMW); I male "Thailand Chiang Mari Doi Sul|hjep Nat. Park\ 24 III.I994\ Huai Sa 
Lad\' WDS-A-1043", "William D\ Shepard, leg.” (CSS): I female “Thailand. Chiang Mai Prov\ Doi Suthep NP, 
Momatharni Falls. 700-750m, 6 II M9953 leg. H Zctlcl (8)” (NMW); I male. I female "Thailand: Mac Hong 
Son ProvA 3 km SE Mac Hong Son. 13 II 1995k leg. H. Zcllc) (Kb)” (NMW). | male “Fang. Thailand \ Nov. 21. 
1968 V M Said leg" (JTPC); I male. I female (both macroptcrous) "LAOS Luang Nam Tba Pr\20km SE Muang 
Smg\ 950m, 12 6 I 996'v leg. Schillhammcr (25); I male, I female (macroptcrous) “N LAOSA Luang Namtha cnv..\ 
800-1200 roA May 1997” (NMW). 
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Di-scripi ion. Size: body length 1.25-1.37 mm in mieroptcrous specimens, 1.42-1.48 mm in macro¬ 
pterous specimens; body width 0.91 1.11 mm in microptcrous specimens, 1.09 1.12 mm inmacro- 
pScrous specimens, micropterous females (length 1.29-1.3? inm) in average larger than microprer- 
ous males (length 1.25 1.34 mm). 

Colour: cephalonotum yellow with large light to dark brownish marks on head, consisting of five 
large, conllucnt spots similar to Fig. 2, but yellow markon inner eye margin triangular and anterior 
dark nark never reaching apex of head or even absent, spots rarely larger (similar as in Fig. 3); 
pronotal pari usually with four (two medial, tw-o in hind comers) more or less extended, irregular 
brownish marks; mesoscutellum yellowish with irregular brownish marks of varying extension; 
hcmdylron dark brownish, with yellow posterio-Iateral margin and a yellowish spot at lateral mar 
gin of mesoscutellum; ventrally on head and prothorax yellow', on meso- and metathorax and on 
abdomen brown; legs yellow ; macropterous specimens more colourful, with contrastingly marked, 
irregular dark brown and yellow patterns on pronotum, mesoscutellum, and corium of hcmclytron. 

Ivye indices see 'table 1 : eye of macropterous specimen not completely divided by the lateral 
margin of the cephalonotum; cephalonotum and mesoscutellum shining; punetation of head and 
medial part of pronotum very line and sparse, punctures of pronotum laterally and mesoscutellum 
rather fine, irregularly spaced on pronotum. widely spaced on mesoscutellum; hemelytron with 
rather iarge punetation, distance between punctures usually more than 2.0 times (often up to 4 






tigs 12-18 Stcmiics 7 of females o: Dinouephts Polhcrrus s. sir. specie* (12) D iaolicus sp. r... (13) O 
axytiunetncus Zcucl, (14) D jii sp n, (15) D styn Polhcmcs, (16) D pave!siyw sp n. (17) D shepardt sp n., 
(IS) D sch w ejxdingyri sp. n 


257 



times) their diameter, between punctures soap shiny, with reduced or sometimes faintly visible 
micro-reticulation at magnification of 120*. homelyfron ofmacroptcrous specimen with separated 
clavus andembolium, more shining and punctures more widely spaced 

Rostrum reaching the posterior comer of the prostemal canna, which is slightly higher (rarely 
distinctly higher) than the mesosternal canna 

Male genitalia pygophore with a relatively long, apically obliquely truncate process on its left 
side, aedeagus (Fig 3 0) with slender, nearly straight apex and vesica not exposed from the phallus, 
lett puiamere (Fig 20) rather evenly curved, relatively slender in middle of its length, evenly 
tapered toward the acuminate apex, subapically often with a row of fine hairs, right paramere (Fig 
21) slender, parallel-sided, and nearly straight in middle pait, with a narrowly and obliquely truncate 
apex 

Female sternite 7 (Fig 16) nearly symmetrical, with very pronounced, slender, apically truncate 
posteno-median lobe 

Variability There are only small differences between the populations studied, which may be 
individual deviations as only a few specimens were collected in Mac iiong Son and Lu.utg Nam 
Tha lei) paramere in males from I .aos without row of hairs posteriorly, tip of nght paramere in male 
from Mac llong Son less obviously obliquely truncate, female from Mae Hong Son with a shorter, 
apically less truncate posterity-median process on sternite 7 More material will have to be studied 
before splitting D puvektys tsp n into possible, regional, infraspecific units 
Comparative notes Distotrephes pawlstysi sp n is very closely related with D shepardi sp n 
(differences see there), based on male genitalia and female sternite 7 Shape of both malcparameres 
are diagnostic 

Disi kihlition Thailand Chiang Mai, Mae I long Son, Laos Luang Nam Tha 

Etymology Named ui hociourofProf Dr Pavel Stys (Charles University, Praha, Czech Republic) on 

the occasion of his 65th birthday 


Distotrephes {s. str.) shepardi sp. n. 

(Figs 17,22-24) 

Typl VAKHIAI. Hclotypc (male) 'Thailand p[||Jclcliabun\ 36km SK Sila, Huai Nam\ Phong 2 III 1994\ leg 
W 0 Shepard (ID24)’ (NMW) paralypes I molt. 4 females. 1 female (macroptcrous) same locality data (NMW 
CSS) l male I female 'Thailand I'[h]cU:habun) Nam Nao NT. Prom Ucng\ 27 111 1994\ leg W D Shepard 
(I(MO)" (NMW) 2 Icnalcs 'Thailand P[h|ctchabun\ Nam Nao NT. Huai Ya\ Kroa, 14 III 1994X leg WDShcpard 
(10(NMW, tSS). I male 7 female* “Thailand Phciehabun Prov \ Nam Nao NP.Huai PhronA I-dcng, 
24J|)995Mus H Zelld (22)'* (NMW. CNT JTPC KKtJA) further material 2 c* (abdomen and legs partly 
missing). I larva, same locality <Jutu as lioMvpc (CSS) 

Description Size body length 1 21-1 35 mm in nucropterous specimens, 1 44 mm in tnacropterous 
feinaJe, body width 0 fitf-i 02 mm in inicropterous specimens, 1 09 mm in macroptcrous female, 
micropterous females (length 1 24 1 3 5 min) in average larger than males (length 1 21 1 26mm) 

Colour cephalonolum yellow with large brownish to blackish marks on Head, consisting of five 
large, confluent spots similar to Fig 1, but anterior mark rarely reaching apex of abdomen, very 
rarely more separated (but nor as much as in Fig 2). pronotal part with usually four (two medial, two 
in posterior comers) more or less extended, irregular brownish marks, mesoscutellum yellowish with 
irregular brownish marks, hemelyrron dark brownish, with yellow posreno-lateral margin and a 
yellowish spot at lateral margin of mesoscutellum, ventrally on head and prothorax yellow, on 
meso- and metathorax and on abdomen brown, legs yellow, macropierous specimen more colour¬ 
ful, with contrastingly marked, irregular dark brown ami yellow pattern on pronolum, mesoscutel- 

lum, and conum of hemelyrra 
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Figs 19-24- Male genitalia of Pistoirephes pavelstysi sp. n (19 21): (19) nedeagus, (2<1) left paramercs (a- from 
Ian*, b: from Mac Flong Son. c: from Doi Suchcp), (21) nghl paramercs (a: from Chiang Mai. b- from Laos, c. 
from Mac Hong Son); aril of D thepunh sp. n. (22-24)- (22) acdc3gus, (23) left paramcrc, (24) right pammere; 
oil m rigid view. 
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Hye indices sec Table I; eye of maeroplerous specimen not completely divided by the lateral 
margin of the cephalonotum; cephalonotum and mesoscutellunt shining; punctation of head and 
medial pa-t of pronotum very fine and sparse; punctures of pronotum laterally and mesoscuielium 
medium-sized, inegularly spaced on pronotum, widely spaced on mesoscutellunt, he inelytron with 
rather large punctation. distance, between punctures usually more than 2.0 times (often up to 4 
times) their diameter, between punctures soap-shiny, with reduced micro-reticulation at magnifica¬ 
tion of 120*; hemelytra of macropterous specimen with separated clavus and embolium, more 
shining and punctures more widely spaced. 

Rostrum slightly surpassing the posterior comer of the prostem al carina, which is not distinctly 
higher than the mesosternal carina. 

Male genitalia: pygophore with a relatively long, apically obliquely truncate process on its left 
side; aedeagus (Fig. 22) with relatively stout, slightly bent apex and vesica not exposed from the 
phallus; left paramcrc (Fig. 23) rather evenly curved, relatively stout in middle of its length, apically 
strongly tapered, subapically with a row of fine hairs, and with acuminate apex; right paramere (Fig. 
24) very slender, parallel-sided, and nearly straight in middle part, with a narrowly rounded apex. 

Female stciuite 7 (Fig. 17) nearly symmetrical, with very pronounced, slender, apically truncate 
posteno-median lobe. 

Com par xri vh Noras. Distotrephes shepardi sp. n. is most closely related with D. pavelstysi sp. n., 
with which :t shares similar structures of male genitalia and female stemite 7. Smali differences 
between species are constant: in D shepardi sp. n. the aedeagus with relatively broad apex (comp. 
Figs 19 and 22), the left paramere subapically broad, then strongly and not so evenly tapered 
(comp, bigs 20 and 23), the right paramere apically relatively slender, with narrowly rounded apex 
(comp. Figs 21 and 24), and the colour pattern of head darker (although there is a small overlapping 
in the extension of the patterns of both species). Whether these differences arc specific or subs pe- 
cilie cannot be decided from the present knowledge. It seems that both species are allopatric. 
Distotrephes shepardi sp. n. is only known from the Nam Nao NP, an area which has a fauna 
distinctly different from that of the Chiang Mai region. From D. schwendinyeri sp. n.. which is 
distributed in the same area, D. shepardi sp n. can be distinguished - beside the striking sexual 
characters - by larger size and finer punctation of the lateral parts of Uie cephalonotum. 
Distribution. Thailand: Phetchabun. 

Etymology, Named in honour of Prof. Dr William D. Shepard (Sacramento, U. S. A.) for providing 
me with this and numerous other interesting helotrephic species from Thailand and Malaysia. 

Distotrephes (s. sir.) jii sp. n. 

(Figs 14,28-30) 

Type mmoual. Holotypc (mate): “CHINA: Hainan (194)’. 30km C Maoyang, !8.l.\ Wuzhi Shan R««i, 1996' 700- 
RlXlm. Ji A Wang” (NMW); pararyiics I male, same locaUry data (CASS); I female "CHINA: Hainan (193)' 30km 
H Maoyang. 600m' W'uzhi Shan Kcsort. (996V I7./I8 I., li A Wong*’ (NMW'). I female “CHINA: Human (188)'. 
7km W f Ciiong*hong\ Baihua Ling. 300 m\ 16.1.1996, log. inch*' (NMW 1 }; I male "LanvangX Hainan, China' 23 - 
IV - 1994- M. Sa«6 leg.” (JTPC); further malcnol: l female (all legs missing, slemitc 7 broken) "CHINA Hainan 
(197)' 3km B Maoyang, 200m\ Wuzhi Shan Riv.S 19.1. E 996, Ji & Wang” (NMW). 

Description. Size; body length 1.32-1.40 mm; body width 0.97-1.06 mm. 

Colour: cephalonotum yellow with reduced light brownish marks on head, two interrupted 
medial longitudinal stripes and two pairs of spots at inner eye margin (comp. Figs 4-5), which arc 
rarely more extended, and with very small, faint marks on pronotal pari; mcsoscutcllum yellowish 
with irregular brownish marks; hemelytiondark brownish, with yellow posterio-lateral margin and 
a yellowish spot at lateral margin of mcsoscutcllum; ventral ly light brown to yellowish; legs yellow. 
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Cephalonotum and mcsoscutellum shining; punctation of head and medial pan of pronotum 
very fine and sparse; pun clarion of pronorum laterally coarse, irregularly spaced, punctures as 
large as on hcmelviron; punctures on mesoscu'ellurr, of same size, but very widely spaced; hem- 
elvtron with large punctation, distance between punctures ill an average about 1.5 times ;heir 
diameter, between punctures soap-shiny, without distinct micro-reticulation at magnification of 
1 20x; all specimens hind-wing-microptcrous. 

Rostrum hardly reaching the posterior corner of the prostenial carina. which is angulale and 
distinctly higher than the rocsosremal carina; carina of stemite 2 relatively high. 



l ; igs 25 30: Vfulu genitalia «>f (25-27) Dislolrephe <t i eft we mil n fieri sp. n and of (28-30) D. /ii sp n.: (25, 2ft) 
acdcagus. (26, 29) tell paruaierc. (27. 301 right porenvcio; all m right view. 
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Male genitalia: pygophore without process on its left side; aedeagus (Fig. 28) with narrow tip 
and vesica exposed from the phallus; left paramere (Fig. 29) with posterior step in middle of its 
length, with strongly curved distal part, and with acuminate apex; right paramere (Fig. 30)parallel¬ 
sided in middle part, with acute apex. 

Female slemitc 7 (Fig. 14) with short, rounded median lobe, nearly symmetrical. 

Comparative notes. Disrotnrphesjli sp. n. differs from all other species of the subgenus in the lack 
of a pygophore process and a characteristic step posteriorly on left paramere. Otherwise D.jii sp. n. 
is similar to D. pavdslysi sp. n. andD. shvpurdi sp. n., c. g. in the apically tapered right paramere 
and differs from these species by the following characters: left paramere distally strongly curved, 
righl paramere with acute apex, aedeagus with exposed vesica, and female subgenital plate distally 
broader. Hainan Island is also inhabited by D. srysi (see below), which differs strongly in male 
genitalia. However, females have very similar subgcnital plates; they can be distinguished by a 
coarser pu notation on the lateral parts of the pronotum of D.jii sp. n. Further, the dark head 
colouration of D. sty s': is not as much reduced as in D jii sp. n. 

Distribution. China: Hainan. 

Etymology. Named in honour of Prof. Lanzhu Ji (Shenyang, China), who collected a part of the 
type series. 


Disiotrephes (s. str.) schwendingeri sp. n. 

(Figs 18,25-27) 

TvrE hatehai . MoJolypc (male): “Thailand: P(h]etchabun\ 36km SE Sila, Huai Nam\ Phang, 2 III.1994'. leg. 
W.D.Shcpard (1024)’’ (NMW). paralypes: I male, ymc locality data (NMW); 2 females "Thailand: Phrac ProvA 
50km NE Phrac.HLai Kact\ Kact river. I7.-I8.MA l995.lcg.H.Zcltcl(l7b)" (NMW); further material; I larva, 
same locality dai3 as female para types (NMW). 

Description. Size: body length 1.08-1.13 mm; body width 0.75-0.78 mm. 

Colour: cephaionotum yellow' with extended brown marks on head consisting of five confluent 
spots similar as in Fig. 3 or slightly more reduced (similar to Fig. 2), and with brownish marks on 
posterior corners of pronotal part; mesoscutellum yellowish without or with faint brownish marks; 
hemelytron dark brownish, with yellow posterio-lateral margin, in one female with an indistinct 
yellowish spot at the lateral margin of Ihc mesoscutellum; ventrally on head and prothorax yellow, 
on meso- and metathorax and on abdomen brown; legs yellow. 

Cephaionotum and mesoscutellum shilling; punctation of head very fine and sparse, of medial 
pan of pronotum and mesoscutellum medium sized and widely spaced; punctation of pronotum 
laterally coarse, irregularly spaced, punctures as large as on hemelytron; hemelytron with large 
punctation, distance between pur.cnires nearly everywhere more than 2.0 times their diameter, in 
some areas up to 4.0 limes, between punctures soap-shiny, without distinct micro-reticulation at 
magnification of 120 *, all specimens hmd-wing-micropterous. 

Rostrum not reaching the posterior comer of the prostcmal carina, which is slightly higher than 
the mesostemal Carina. 

Male genitalia: pygophore with short, rounded process on its left side; aedeagus (Fig. 25) with 
rather broad apex and vesica not exposed from the phallus; left paramere (Fig. 26) slightly bent, with 
acuminate apex; right paramere (Fig. 27) linger-shaped, slightly bowed in medial part, with rounded 
apex. 

Female stermte 7 (Fig. 18) without distinct medial lobe, more evenly rounded on posterior mar¬ 
gin, nearly symmcirioal. 
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Comparative: votes. Males and females, although from different localities, are regarded as conspc- 
cific. because of the very small size (1.08-1.13 nun, males slightly smaller than females), coarse 
punctation on the lateral parts of the pronotum, and an identical colour pattern. The female of D. 
schwendingeri sp. n. is very easy to identify by the striking different subgcnital plate: In all other 
species of the subgenus it bears a posteno-mcdial process, whereas the subgcnital plate of D. 
schwenJingeri sp. n. has a nearly evenly rounded hind margin (Fig. 18). The male has diagnostic 
genitalia, especially the right paramere, which is relatively short, slightly bowed, and aptcally 
rounded (Fig. 27). The aedeagus (Fig. 25) has the broadest apex of all species of the subgenus. 
Distribution Thailand: Phctchabun, Fhrac. 

Htymology. Named in honour of Dr Peter Schwendinger. arachnidologist at the University of 
Innsbruck (Austria), for “guiding" me to the locality in Phrae province. 

Distotrephes (s. sfr.) laoficus sp. n. 

(Fig. 12) 

Tvn M'TRUAI Hotolypc (female): “N LAOS,\ Luang Namlha c«iv.,\ 800 1200 m.V May 1997" (NMW); paiatypc: 
i female same locality data (NMW). 



Figs 31 38 Fell (31. 32) and right (33. 34) paramere*. of (31. 34) Distotrephes stysi sp. n. and (32, 33) D. 
(Uymmeirtcus Zcucl; L> iPoihemotrephey) su'ti*<ikcn$u Zoilcl (35 38): (35) sternite 7 of female, ventral view 
(m situ), (36) right paramere, (37) acdcagui. (38) left paramere; ull genitalia in right view (all from Zcticl 1995) 
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Oescpjition. Size body length \ 38—1 41 mm, body width 1 05* 1 06 mm 

Colour ccphalonotum yellow with distinct blackish colour pattern, with marks on head as in 
Figure 2 or similar, with large yellowish spots al the middle of inner eye margin, and oil the pronolal 
pari with a transverse blackish band, which is laterally connected with a second, narrower band 
along the hind margin, mesoscutelluin yellow with brown marks, hexnclytmn blackish brown with 
yellow posteno-lateral margin and with a yellowish spot at the lateral margin of the mesoscutellum, 
ventrally on head an<l prolhorax yellow', on meso- and metathorax and on abdomen brown, legs 
yellow 

Cephaionolum and meso sent el lum shining, punctation of head, medial part of pronotum, and 
mesoscutelium very' fine and sparse; punctation of pronotum laterally slightly coarser, widely spaced, 
punctures slightly finer than those on the hemelyfron, hemclytron with rather large punctation, 
distance between punctures in un average more than 2 l) limes their diameter, betw een punctures 
soap-shiny, without distinct micro-ieticulation at magnification of 120 ", both specimens hind- 
wui g-m icr opicrous 

Rostrum reaching the posterior corner of the prosternal canno, which is not higher than the 
rnesostemal carma, melastemal carinac posteriorly less convergent, forming more a pentagonal 
than a diamond-shaped structure 

Female stemitc 7 (Fir. 12) very' asymmetrical, with a long median lobe, which is obliquely direct¬ 
ed to the right Side, narrow at ba.se and then widened 

Comparative notes The female of D laoncussp n has a very characteristic, extremely asyinmeln- 
calstemite 7 with a very oblique median lobe (Fig 12) Ir differs from/) asymmetricus in the shape 
of this lobe, which is distinctly broader mD asymmelncus (Fig 13)lhanmD laoticus sp n.and 
by a different colour pattern of the cephalonotum (see key) 

Distribution Laos Luang Nam Tha 
ETVMor.ooY Named after its country of origin. Laos 

NOTES ON OTHER SPECIES 

Distotrephes (s. str.) stysi Polhemtn, 1990 
(Fig 15,31,34) 

Fi KT'rtH matirim EXAM-Hii: (wf also Zollcl l9')5> 4 mr.lcv. 4 females -CHINA FUJIAN, Chong’anV Wuyi Shan, 3 
ktn NW W'uyi Gcng' 3Win. I? | f997> leg J: & Wang (CWBS 24f>Y‘ (NMW, CASS CPC. JTPC). I male 
“CHINA FUJIAN, Guangzc\ Wuyi Shan. 12 km S Zluma. Li Pang. 400 n. 22 t 1997% kg Ji & Warp (CWBS 
252 (NMW), I male CHINA FLJJaN, Longyan\ Jiaupshin (20 km N J.ougyanp Keshan monastery, 900m' 
MciHurt Shan. 28 I 1997'. leg Ji & Wang (CWBS 260)” (NMW). I male "CHINA FUJrAN, Cluing'anl Wuyr Shan, 
1 Vm W Wuyj fiong- 250m. 15/18 1 1997' leg Jt A Wang (CWBS 240)” (NMW). \ male “CHINA Hainan (189)' 
7km W Ciongzltongi Baihqa Ling 30(lm\ 16 I 1996. leg Ji" (NMW), 3 males. I female “Tongza'. Hainan, China', 
29-JV-I994' M Sulo leg" (JTPC) 

Notes Tins species was so far recorded from North Viet Nam (Vinb Phu) and from South China 
(I liman and Hong Kong) New records for Fujian and Hainan 

Eye indices for both morphs see Table I AH specimen measured are from llong Kong (locality 
cited in Zettel 2995) 


Distoirephes (s. str.) usymmetricus Zettel, 1995 

(ligs 13,32,33) 

Turmt* MAIERIA1- examine** (see also Zcttct 1995) 2 moles, 2 females "CHINA FUJIAN, Ycng'on) 5 km SW X/yang. 
550m'. ZiyungdMlfi Shan, 25 I 199T. leg 3i Sl Wang (CWBS 256)" (NMW), 2 mates. I female ‘ CHINA Anhui. 
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Huang Shun' 30km NW Tunxi, 34 10.1997V Qi Yun Shan. 250m\ leg. Schonmann (CWBS 285)" (NMW); 5 
females ’ CHINA Anhui. Huang Sham 40km NW Tunxi. 26.10.1997V rd. tc long Kou. 350 400m\ leg Schu¬ 
mann (CWBS 287V I NMW, CPC, JTPC); I female (macroptcrous) “CHINA. Anhui. Huang Shan'. 30km NW 
Tunxi, 28 10 1997V 5km E Nanlang , 350—400m\ leg Schonmann (CWBS 288)” (NMW), 4 males, 4 females 
"CHINA Anhui. Huang Shan' 50km NW Tunxi. 29 10 1997'. Yi Xian Shan. 350 400m\ leg Schonmann (CWBS 
290)" (NMW. CASS. CPC); I male “CHINA Anhui, Huang ShanV 30km NW Tunxi, 30 10.1997V 3km W 
Naniang, 350-550m\ leg Schonmann (CWBS 291)“ (NMW); 2 females “CHINA. Anhui. Uabic Shar.' 4’Okm N 
Yucxi. 5 II 1997V cnv. Cui Xrng Ut, 800m\ leg. Schonmann (CWBS 295)" (NMW). 

Notes. This species lias been described from ihe South Chinese provinces Hunan and Guangxi. 
New- records for Fujian and Anhui. 

The macroptcrous morph was sofar unknown. Eye indices for both morphs sec Table l. All 
specimen measured are from Anhui. 

Dtslotrephcs asymmeiricus and /). slysi live sympatrically in Southeast China, but so far the 
species have never been found to be syntopic. No differences in habitat preferences could be 
worked out from the field notes by II. Schonmann (NMW), who studied the collecting sites in 
Hunan, Guangxi, Fujian, and Anhui. There is also no significant difference in altitude distribution; 
collecting data are ranging from 250 to 900 m a. s. I. in/9, slysi, and from 150 to 800 m a. s. I in/9 
asymmeiricus. 

Correction. Due to a typing error in the original description (Zettel 1995), the holotype was wrong* 
ly designated as a female, but it is a male. 


Distotrephes (PoUiemotrephes) heveli Polhemus, 1990 

Material examined See Zctlcl (1995, 1997). 

Notes. Kye indices for both morphs see Table 1. All specimen measured are from the Crocker Range, 
Sabah (locality cited in Zettel 1997). 
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Abstract So fir known distributional data of 21 species of the genus Malcus Sial. 1859. recorded from 
China, arc summarized and mapped Phallic structures of M dev tat us Stys, 1967, M ctonf>ctus Srys. 1967, 

M fluvidipes Stilt. IP59. M .sgtasus Stys, 1967, and M smicus Stys. 1967 arc described and illustrated. 
Biological rotes on the genus and data on foodplants of some species arc provided 

Distribution, morphology, phallus, foodplants, Ileteroptera, Malcidae, Mali us, Palaearctic region. 
Oriental region 


INTRODUCTION 

The present paper is dedicated to Prof. Pavel Stys, for his outstanding contributions to the studies 
of Heteroptera. including Malcidae. 

A list o fMalcus Sdl, 1859 species, hitherto known from China, with distribution data and maps, 
descriptions and illustrations of phallic structures of five species, data on foodplants and other 
notes on biology are provided in the present paper. 

Species Malcus idoneus from Taiwan was as first Chinese record of Malcus published by Hor¬ 
vath ( 1 9 1 4). Stys (1967) described new species. M. mconspicuus, M insularis. and M . sirucus, and 
recorded M.JJavidipes from China in his monumental monograph ofMalcinae (Malcidae). Zheng. 
Zou & Hsiao (1979) described seven new Malcus species from China. Later on Zheng & Zou 
(198lit) included data on 18 species, and at least some records were published by Zheng & Zou 
(1981b) and Zheng (1988). 

Concerning the structure of phallus, Stys (1967) described the general phallus features of the 
genus;i/n7rt/.« in detail, and provided excellent figures ofthc phallus o I'M furcatus. He compared 
the Malcus phallus with pluilli of related groups and extensivelly discussed its phylogenetic signifi 
cance. 

The phalli of five Malcus species, M. denlatus , M. elongalus, M. flavidipes, M setosus, and M. 
simeus, are described and illustrated. The results are compared with description of M furcatus by 
Stys (1967). 


MATERIAL AND METHODS 

fhc grantor pat* of the distributional data arc based on material from a collection of the Nafkai University, 
Tiiinjm. if IIOI mention otherwise All Taiwan records refer lo Slys (1967) 

The most of tfic dissected phalli arc only partly inflated, was necessary in help then* by pincette to stretch 
However, the mem features arc dll dearly visible, also in this state of phallus, is possible lo compare particular 
phalli The orientauors, and views, used m the descriptions, and the figures, follow Stys's (1967) dcjcnpuon and 
illustrations 
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LIST OF SPECIES AND DISTRIBUTION 

Malcus arcuatus Zheng, Zou et Hsiao, 1979 

(Fig 5) 

Material. tujitin Prov.: Jiun-ycng Co. (Huang-kcng 127°50‘N. I17 p 60‘t)). 


Malcus auriculatus Stys, 1967 
(Fig. 3) 

MAtERiAt Hunan Prov.: Sang zbi Co. (Ml Turn ping {29“30’N, HO ft lO’H|). C.uanii Prov.: Long-shing Co 
p5 n 70*N ( 1U> Q 00 F.] .Sichuan Prov. : Ml Omci ^SO'N. I03°30’R|; Guan-xiim Co. (Ml. ying-cOong |30°90*N. 
lOTSO'Ej. Guizhou Prov.: L:-to Co. [25*40 a N. I07°80'HJ. Yunnan Prov.: Tcng-chong Co. |25°0O N. 98°50’0|; 
P5ng-bian Co. (Mt Da-wci |22"90’N. I03°70’ni). 

Malcus dentatus Stys, 1967 
(F'g 3) 

Matciial. Yunnan Prov.: Jing-fccog Co. (Da-Mcng-Long |2U59’N. lUOWEJ). Mcng-la. Co. (Mcng-la 121'40‘N, 
I0]*50*KJ), Stang-yong [2I°20-N, I0I°70’E1). 



Pig i. Distribution of Malcus spp. in China. • M. elongates Sly:, o M. gibbn., Zlicn^. Zou d H&iao, ♦ Af 
insularis Sty*, x - M. nigrescent Slys. 
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Malt us dcnriculatus Stys, 1967 

(Fig-3) 

Material, llubcl Prov.: Yi-du Co. (Hong-Hua 130'4U'N, m°30EJ); Fang-xian Co. (Qiao-shang pi^O’N, 
11(1*70*1) Jiangxi Prov.: Ml. I.u-shan |29 t 40‘N, 115 c 90*P-i. Fujian Prov.: Chong-an Ca. (San-gang |27 ,, 70 , N 1 
117 C 70'F|); l ong yan Co. (Yong he f?4°80*N, 117'00’p.l). Sichuan Prov.: Ml. Qing eheug (30°90*N. lOJ^O’E]; 
Ya-un Co. (Ml. Zhou-gong L29 D 9Q’N. 102' , 9CTF.j); Hao-xin Co. (Baoxir. 130 D 30N. 102‘WKJ.alt. 94(M340 m). 


Malcus elevates Zheng. Zou et Hsiao, 1979 
(Fig. 2) 

Mailxiai. Cuongxi Prov.: Ping-xiang Co. f22 , l(l‘N. lOS^O’Kf.Calzhoi* Prov.: Li-bo Co. (Mno-lan |25°30’N. 
lOS'OO-JJ. 

Malcus elongalus Stys, 1967 

(Fig. n 

MaikHUI.. Zltjiiit Prov.: Ml.Tian-mu (30''40’N, H9"Wb]. Fujian Prov.: Jian-yung Co (Huang-kcng [27"50' 
! I 7°6I3'E|); Long-yan Co. (Yong-hc [24°S0N\ 117*00'Ej); Shoo-wu Co. (Yan-shan 127-30'N. II7 0 30’EJ); 
Chong-an Co (San-gang 12?*70’N, il7 c 70’tj). Jiangxi Prov.: Ilong-shiir. |7J. all 951) m. Guangdong Prov.: 
I.ian-xian Co. (Yao-an (24»70'N. 1I2°30*E1); Lc-chang Co (Tian-iang [25*10'N, lU^O'E]); Shi-xing Co. 



F:g. 2. Distribution of Malcus ipp. in China. • W. suucut Stys, o M. ekmgatm Stys, M. similis Slys. 
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(Chc-ba-)ing. [24"ftO'N. 11't* > 30 , Kf) Guangxi Pm*'.: Lorg-shcnft Co. (Hong-tan f25"(HYN, IQO'WTFl), Slianr.- 
lin Co [?3°40'N. JOS'"-!)’]; Long-zhou Co (Ml Da-qing [22"30‘N. I06 c 70't]) Cui/.bnu Vruv.: Ml Lci-gong 
[26'*Q‘N, 198*2Q'E1). Yunnan Pran: Bao-stan (.a. l25"tQ \. W’lO'E]; Lu-*i Co 124”4Q'N. 9^50^1; Jm- 
ping Co. iDa-mcng-long L2l o 50 N. irM’E], Mcng-hwt [21«80'N. IQ0 D 30'E]. Mcng-a |22*lO'N. I0t»°20*j); 
Mcng-la Co. (Mcng-la I’LMO'N, IO]°W‘Ii|, Shang-yong L21=*2C’N, IOl a 70Tl); Riii-li Co. (Mcng-xiu !24°00*N, 
97°>Jn'Rl). 


Matcus jlavidipes SlSI, 1859 

(Fig-*) 

Mxtcjual. Hainan Prav.: Lc-dong Co. (Mi. Jian-fcng-ling |1S Q 40’N. lOrWHJ); Bao-tiu Co iliPWN. 109’70‘E]; 
Wan-n:ng Co (Xing-long IIS^O’N. UO‘JO‘1:]): Q.ong-zhong Co. U9WN. 109°80‘E] f Me. VVu- 2 hj IIS^C’N, 
I09°50*P1; Zhan-xian Co. (I9%(VN, l09 ; CnT]. Lin-gac Co. f19 0 90’N. 109°6<TR1. Guangxi Pro*.: Gui-litt 
Oily £25°2Q'N. I l(l"29T.|; Sbing-lin Co [2.WN, IDST.WP.l. Long-7l«ou Co (Ml Dating (22 # .V»*N, J06 B 70*h]); 
Ping-xiang Ci\ [22 e tH'X. lOfiVO'F} Guiahou Prnv.: LllO-dian Co. f25'4ft'N. lflft rt 70'FJ. Van nan Prov.: Lu- 
xi La f24°40‘N. 9S"50*F); Rm-li Co. (Nonif-djo f^'WN. 97 0 6l)'E]); Jing hong Co. (Jing-hor.g [22 o 0D‘N. 
|(H>°80'tl. Da-mcng-long 12J°50'N>. HW“6C'ilJ. Meng-yang [CroO'N. lCCHiin-:j. Gun-Lan-ba [22 : 40 N. 
100 : 60TJ); Mcng-hai Co. (Mcr.g-hai 12I J WK, 100*40’E]; Mcng-la Co. (Meng-Ja [21 V 40'N. ]0I°5D |). 

Mulcus fur cal us $tys, 1967 

(Fig 5) 

MmIHIAI Yunnan Pro\.: Geng-m.t Co. f2?*50’N. 99’40'F]: Zhcng-katlfi Co. f’l^O’N. 99‘’00‘1; Jinghong Co 
(Ua-ntong-long [2I"30'N. :00 D 60'N|): Fing-ljian Co (Ml Da-wci. all 1800 m |22 < 'QC'N, 103"70'I:J}; Lu-chun 
Co., alt. 1900 m i:3*0l>'N. 102‘40'KJ: Yong-ping Co., all. 2300 m [25WN. OO^O’EJ. 



Fig 3. Dislrihi.il ion of Malcus spp in China. ■- M dturiculaiu* Sty*, o -M. aunculctus Slys, x — \t. deni a ms Siys. 
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Matcus gihbus Zheng, Zou et Hsiao, 1979 

(Fig-1) 


M.mi k;»i Yunnan Prov.: Si-mao Co. (near Si-mno City [22”70'N, 1 00*90 'B]). 


Milieus idoneus Horvath, 1914 

(Fig. 4) 

MatFIUAL. Tainan Pro*.: face Horvath (1914) and *>lys (1967)1. Yunnan Prnv.: ling-hong Co. (Da-mcng-long 
[21*50'*, I 00"60‘tJ. Meng-iong. ail. 1600 ri [21°50'N. lOOMO'EJ); Meng-hai Co. (Meng-a |22°I0 , N. 
I00"20'j>: Pmg-bian Co. (Ml Da-weL alt 1800 m |22°90’N. 103°70*l£J): LU-chun Co. 122*90‘N. 102WEJ. 
Xizang Aulonom. Region: Zhsm Co., 1800 m [27°90*N, 85*90*E1- 

Noth. The Sicliuuti (Ml. Oinei) record o€M. idoneus mentioned by Zheng & Zou (1981a) represents 
possibly an undesenbed species. 

Matcus inconsptcuus Stys, 1967 
(Fig. 5) 

Material. Hubei Prov.: Chang-yang Co I3C o 40'N, 1I1*I0’E]: Ba-dong Co. (Ba-dong [31°00‘N, 110 o 30’El). 
Jiangxi Prov.: Xing-zi Co [29°40*E, II6°00’E1. Guangdong Prov.: Lian-xian Co. (Yao-an f24°70’N, 



Fig. 4 Distribution of Mukus spp. ia China. « M fluvidipes Stil, O - M. idoneiu Horvilh, x M japontcus 
Ishikora & Hascgawa. 
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I I2“30’B]); Shining Co (Chc ba-lmg [24'80‘N. 1I4°»0'E1) Guangxi Prov.: (unlm Co. (Guiltr, [2>'20 , N. 
I1Q”20'F.J). Yang-slmo Co (Yaiig-shuo [24*70 N. 110’40‘EJ); Lon* shcng Co (Son men 125-70'N. 109*80 bj>. 
S.r.g-un Co. tMt. Mmo-cr. Hua-jiung |25*!>0‘N, IIU°40 ]). Hainan Prov.: Lm-gao Co. [ 19°5K>'K, 109*60’£). 
Guizhou Prov.: L.-bo Co (Mao-lan [25°30'N, lOtfWE)), Luo diar Co. [25°40 , N, HI6 e 70’CJ. 

Nort. Stys (1967) recorded two females from locality “China, Kwantung, Tunghing (- Haining) 
[2| U 35'N, 107-57'FT "The Iarimccand longitude are located in Vietnam after present map, while 
“Haining”, noted by Stvs (1967), is a city in Zhejiang Province in eastern China [30°5fi'N, 120°70T.l. 

Malcus indicus Stys, 1967 

(Fig-6) ' 


M-itiiAL Yunnan Prov.: J-iig-hor.g Co. (Mcr.g-long: Man-bmg, all 750 m |2I C 50‘K, 100WKJ); Mcnp-hai Co 
(Mcng-hun |2I‘80'N, I00*30*l«|). 


Malcus insular is Stys, 1967 

(Fig I) 


Mai wtiAi. Tainan Prov. fcwc $tys (19671J 



Fi?. i DisIrihiitiOr of Male us S[ip. in China. • - M tnconsptcuus Stys. O - A{. furcatus Sty?. ■ - M. xubawiaiSaatf 
Zbmg, Zou i>i Hsiao, x M. nrcvuius ZJiccg. Zoo cr Hs.ao t 
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Malcus japonicus Ishihara et Hasegawa, 1941 

(Fig. 4) 

Matriual. Fujian Prnv.: Chong-an Co. (San-gar.g 127°70’N. 117WJ). 

Malcus nigresc.ens Sty8,1967 

(Fig-1) 

Material. Hainan Prov.: Mi Diao-luo 118°70‘N. )09°80‘J. Gulihou Prov.: U-bc Co. (Mao-lun l25 o 40'N. 
107*80’!). Xizang Aulanom. Region: Mcdog Co. [29*20’N, 95 g 30’EJ. 

Malcus noduliferus Zheng, Zou et Hsio, 1979 

(Fig. 6) 

MauUal. Guangdong Prov^ (“Yao-shan” 125°20'N. 1I3°20’J). Yunnan Prov.: Bao-shan Co. [25 J I0'N. 99'IU‘l. 
Lu-xi Co. 124 W 40*N, 98*50*E); J:ng-hong Co. (Da-mcng-long [21°50'N. IOO c 29’EJ); Mcr.g-ha Co. (Meng-a 
[22 B I0*N, 100*20*6]). 


Malcuspiceus Zheng, Zou et Hsiao, 1979 

(Fig. 6) 

Material. Guangxi Prov.: Long-shcng Co. (liong-ian [25"70’N. IWOO'E]). Xizang Auloaom. Region: 
Zham Co. (Zham. all. 1800 m, and You-yi-qiao |27°90 , N, 85 B 90’J). 



Fig. fc. Distribution oi Malcus spp. in China. • M noduliferus Zheng. Zou c: Hsiao, o M seloms $tys, ■ M. 
piceus Zhcr.g. Zou &. ilsiao, n- M. indtcus Siys. 
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Malcus setosus Styx, 1967 

(hig.6) 

Matthial Yunnan Prov.: Jing-honp Co (Jmg-hcmg (22°00'N, 104>°80*J. Da-mcng-loug [21°50*N, IOOWO)), 
Mcug-la Co (Mcng-la (2l*40*N. 101*30X1, Shang-yong |2l a 2n'N, 10I°70T=1) 


Malcus similis Stys, 1967 

(Fift2) 

Matcriai. Yunnan Prov.: l.u-shui Co r25 a 9r>’N. 98°80*E) 


Malcus sinicus Stys, 1967 

(Fig 2) 

Material Shanil Pruv.: ’ruun-qu Co |35°30'N. 1]I"70’E] Gansu Prov.: Wen-si an Co (Fan-ba, all 880 m 
fSrSO’N, I05W1-I) Sbaanxi Prov.: Qm-lmg Railway Sta:icn |34‘3iTN. lOfi^O’E]. Chanp-an Co (Wcwhi- 
l»;rg (33*90 N, Ifurwrij Jiangsu Prov.: Naming f- Nanking in Stys (I9fi7i. SutflOU (- Soochow in §:>•«; 
{1967) Zhejiang Prov.: Ml Tun mu 53ir4U‘N. I!9*30'E] Hubei Pin*.; Fang-xino Co (Qiao-shuiig [JI^O'N, 
II0°70T-1. Me Sheng-nong-pa Song-bai. all 700 m [3r?0’N, IIOWE]) Fujian Prov.: Fuzhou (Gu-sbau 
[26‘WN, II9 e 30'E]), Jian-yang Co (27 e 30’N, IlgUO’E], Long-van Co [25 e l(TN. tl? a 00’E], Cbcng-an Co 
(San-eane |27°7fl'M. 117"7(FE)) Sichuan Prov.: Pmgwu Co {"KhotzigciT t32*38*N. l04 a 34’E| - type locality 
(Siys <I967||. Ml Qing-cbcrg. a | t 960 m (WN, U)3°S0'E1). Mao-wen Co (Fcng-yi. ail I9C0 m [3I°60*N, 
I03’fc0’b)>. Guan-xian Co IEr wang-miao. ale 750-800 m [3I C 00’N, 103'60’EJ). Bao-xtr.g Co (Bao-xmg, all 
73C-135G in [30*3C’N. I02WO|. Qiac-qi, alt 2-10C m }30 C 70‘N. 102 C 70’E]), Xi-chang Co (Xi-chang [27°90'N. 
I 02 5 20 ‘E 3 I. "River Sjaccz:’khc between villages Pan’sna-myi and Sin-chan-czy" [ihc locality 31 the vicinity of Fu- 
bian |3l a 20’N. 102^-40'EJ in Xiao-jin Co in the presenC map {according lo Komarov 1928) represents very 
probably ihc locality mcntiorcd by Siys (1967) Guangdong Prnv.: Lc-chang Co (Tian-Ung ^"ICN. U3°30’E]) 
Guangxi Prov.: Long-sheng Co (Cu-jiang |2f < ’70'N’, 100°OC»'1>. Xing-an Co (Me Miao-cr. alt 1000-2300 in 
[25®90’N, I10*WEJ) Guizhou Prov.: Guiyang |26°60 , N. I06°70 , E.], Ml Let-gong [24“40'N, IC8 J 20X1 
Yunnan Prov. Kunming (Xi-slian |25 o 00'N. I02°70 EJ). An-mng Co {Wen quar (24°90N. 102*40 E|>. Wj- 
ding Co (Shi-zhi-shar. [25°50'N, 1 C2°30’p:i). Jirg-hong Co (Meng-song. alt 1600 m (2I°50*N, IOO°40'E1), 
Mcne-hai Co (Mcr.g a Merg-kang (22 a ION, I00''30 , N|) 

Malcussubauriculaius Zheng, Zou tl Hsiao, 1979 

(F«g 5) 

Material Yunnan Prov.- Mcn-luu Co (Meng-a I22°10 N\ 100 a 30*E]>. Rut h Co (Mcng-xiu ^-OO'N. 97*80X1) 
Xizang Aulonom. Region: McCog Co |29 a 20'N, 95 J 30 , E) 

DESCRIPTION OF FHAI.I.IC STRUCTURES 

PhaLh of the six species studied posses very similar structure, commonly fit very well (he Stys's 
(1967) description of the genus Malcus 

The partly sclerotized phallotheca (Figs 8, 1 i, pht) of shape of shallow bowl or deep disc, in Ihc 
deflated state, endosoma sinking in, anteromedial wall of phallotheca desclcmtizcd, dividing anle- 
rior area of phallotheca into two sclerotized, anterolateral pans, protruding from outline anterodor 
sad in form of a pair of triangular plates or processes (Figs 7,11,12, php), corresponding with Stys’s 
(1967) “lateral processes of phallotheca”. Shape of inflated phallotheca completely changes to 
short barrel, above mentioned configuration changes consequently, the processcs-like anterolater¬ 
al parts of the phallotheca are turned into inediodoisad position, not protruding from outiine any 
more (Figs 8,10, php) T herefore, it seems probable chat these •phallothecal processes’" in Malcidac 
are nor homologous with the proper lateral processes found in phallotheca of Lygueinae and some 
other subfamilies ofLygaeidae (Ashlock 1957. Stys 1967) 
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Two pairs of enriosoma! sclerotized processes laterally (Figs 7,9-12, ep), atthe level of sperm 
rcscn'oir (Figs 10,1 2, si), characteristic for the genus Malcus. The processes are probably directed 
proximal, or ventral, when phallus fully inflated (Figs 8,9), anchoring it inside the female genital 
chamber during “in copula” state. Pair of apical, undivided, membranous endosumal lubes (Figs 7, 
8, 10-12, cl) developed, right lobe larger and more stouter than narrow left lobe, pointing more 
latcrad. A pasibilily that this structure represents "basal vesical membranous lobe" also exists. 

Two pairs of er.dosomal processes ai distal part of phallus are also developed in the genus 
Berytinus (Berytidae: Berytinae; Pericart 1984), reminding somewhat the general scheme found in 
Mulcus, but the processes are membranous in Berytinus. 

The proximal part of gonoporal process (Fig. 7, gp) is surrounded by membranous tube, tapering 
distail Any helicoid process was not found in Malcus , as $tys (1967) correctly emphasized. Henry 
(1997) used slate “helicoid process presented", based on Ashlock's {1957) description, as one of the 
svnapomorphicx supporting the monophyly of the family Malcidae. This statement is true only for 
the malcidc subfamily Cluiuliopinae (Sweet & Schaefer 1985, Zheng unpubl.). 

Six species examined can be segregated into two groups after state of phallic structures, the first: 
M. dentatus, M. elongatus, M. furcatus, and M. setosus, the second: M.flavidipe r and AI sintcus. 
The differences between the groups are as follows: 



Figs. 7-10. Phallus or Malcus spp. 7 - M denlatux Stys; 8-9 - M. ehmgatus Slys. 10- M. setruus Sty*- Scale bar 
= 0.13 mm 
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?-) There is a small membranous lobe just at anterior, or ventral side of the right endosomal 
sclerolized process in M. dert talus, M. elongatus , M. furcalus, and A/, setosus. The lobe is small, 
smaller than the sderotized process, haevily narrowed into sharp apex. Any such lobe was not 
found in die second Malcus group. 

b) The size of the phallic body is slightly larger, and the gonoporal process is conspicuously 
longer in M. flavidipes and M. sinicus (Figs 11,12), in comparison with the first Malcus group. The 
size and length is not distinctly in proportion with short body of two species mentioned. 

c) The mediodistal apex of sclerotizcd part of lateral wall of phallotheca is sharper and more 
produced in Af. flavidipes and M. sinicus than in die first Malcus group, 

However, the differences in phallic structures among members of each Malcus group are rela¬ 
tively small. Phalli of M. dentatus, M. elongatus, M.furcatus, and M. setasus arc with difficulty 
distinguishable each from other, despite of great somatic differences among the species. In the 
other Malcus group, M. sinicus is distinguishable after slightly broader right apical membranous 
lobe of endosoma than in M. flavidipes. 

Since all the conclusions mentioned above are based mostly on only partly inflated phalli, their 
reliability need to be ascertained by the next study of fully inflated phalli. 

BIOLOGICAL NOTES 

1 'he Malcus species arc usually found in the sunny forest margins and clearings, sometimes inroad 
sides, around villages and orchards. We never can meet with them inside the duck subtropical 
forests, only with a dim light. Most of the specimens were collected from a herbaceous vegetation, 
only rarely were found on shrubs and trees. 

The adults of the species observed by author usually inhabit both surfaces of leaves, freely 
moving in moderate speed. They do not exibit any type of mimicry or protective colour pattern, as 
the brown colour usually contrasts well with the green background. The bugs run jerkily when 
disturbed, but not so nimbly and quickly as the rhyparochromine lygacids. Although more individ¬ 
uals were sometimes found on one leaf, they are usually dispersed and no tendency toward aggre¬ 
gation is exhibited, as in some ungids. No bug tried ever to fly, when was disturbed or even touched. 
Both nymphs and adults were sometimes found together on one leaf. 

The leaves, on which the Malcus individuals were found, are usually scattered with whitish 
chlorotic spoffrngs(similar to those causal by cicadellids or tingids), possibly caused by the foal¬ 
ing of the bugs, 

The author collected the adults of Malcus flavidipes repeatedly, in Jian-feng-ling in the Hainan 
Island, from leaves of the following ConvoIvuJaceae plants. Mcrremia sp. (with nymphs), /po¬ 
rn oca nil (L.) Choisy, / batatas (L.) I.am. (with nymphs) and Ipnmoea sp. The other foodplant of 
Malcus flavidipes would be Kleinhuviu hospita L., a wood plant of Slerculiaceae, only adults 
were found on the leaves of young shoots sprouting from the ground. Adults of Malcus fla¬ 
vidipes were found also on Humulus scandens (Lour.) Merr. (Moraceae) in south-west Yunnan 
(Meng-la). 

Malcus sinicus is a common species, widely distributed in China. The adults and nymphs were 
collected by the author on Humulus scandens (Gansu Prov.: Wen-xian), Phaseoius vulgaris L., 
and Pueraria sp. (Leguminoseae) (Yunnan Prov.: Wu-ding). 

The following plants were discovered as foodplants of Malcus inconspicuus. Boemeria nivea 
(L.) Gaud. (Urticaceae) (Guangxi prov.: Mt. Miao-er, collected by the author Jiar.gxi Prov: Xin-zhi. 
and Hubei Prov.: Chang-yang, noted on labels of specimens sent to the author for identification), 
Cucurbit a moschata (Duch.) Poiret (Cuctirbitaceae) (Hubei Prov.: Chang-yang. noted by the 
collector C.-r. Li; Guangdong Prov.: Liang-xian, adults and nymphs collected by the author), Gly- 
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cine max (L.) Men. (F-'ahaccae) (Guangdong Prov.: Liang-xian, only one aduli, collected by the 
author), A locos ta sp. (Araccae) (adults and one nymph on undcrsufacc uneaves, Guizhou Prov.: 
Li-bo, noted by the collector C.-j Ma). The adults of Maicus ciangatus were found togethet with 
the nymphs on Pueraria sp. by the author in Guangdong Prov.: Shi-xing. 

A sene of Malcus furcatus was found by the author on the leaves of (Jiradinia sp. (Urticaceae), 
a plant with poisonous hatrs on its leaves (with strong stinging effect when touched), in south 
Yunnan Prov.: Lii-chun. 

The above data show that the list of foodplants of Malcus species includes, in the present, 
representatives from the following families: Araccae, Convolvtilaceae, Fabaceae, Moraceae, Stcr- 
culiQceae, and Urticaceae, Musaceoe (including the banan tree) should be added according to Stys 
(1967). The genus Malcus seems to be more closely associated with, at least, the four first men- 



Figs 11. 12. Phallus of Malcus spp . anterior view. II M Jtinlou Slys 12 M flavia'tpe.r Stll. Scale bar a 
0.13 mm. 
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Honed families, from which L/rricaceae and Moraueae are closely related groups. Mafcusjaponicus 
was recorded from Morus bombycis , wood plant also from Moraceae (Stys 1967). The Fabaceae 
plants are also commonly fed by ChauUops spp. (Chauliopinae). therefore (hey might have a 
strong association with the whole family Malcidae. 
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Abitract. PoJtembryonic development of forCwmg color patterns of two model species. Pyrrhnearrs 
eplenis (Linnaeus, 1758] and Dysdercus ctrtgulalus (Fatiriems, 1775) (Hemipiciu PyrThocorid&c), is 
analysed with too aim of revealing developmental-morphological regularities involved in color-pattern 
organization This analysis is supplemented with a comparative study of diversity of color patterns among 82 
species of the Pyrrhocondac Comparison of both approaches suggests that the pyntocorid forewing color 
patterns arc formed hv differential activity of seven prrpaltcm centers and by differential metallization of 
four independent background areas. 

Morphology, development, phytogeny, coloration, epidermis, cuticle 

INTRODUCTION 

The present paper follows up with the preceding studies analysing hemipteran, particularly pyr 
rhocorid coloration from both ecological (Zrzavy & Nedvdd 1997, !999) and developmental per¬ 
spectives (Zrzavy 1995). and is focused on the developmental-morphological organization of the 
forewing color patterns in Pyrrhocoridae. More general theoretical discussion of application of the 
parsimony (cladistic) methodology to ontogenetic questions will be published elsewhere. 

Insect color patterns are intensely studied in butterflies, especially by H. F. Nijhout and his 
coworkers (for reviews see Ni jhout 199 J, J994). Their project represents an exceptional synthesis of 
comparative morphology, developmental biology, and genetics, recently also with fascinating 
molecular developmental data appended (Carroll el al. 1994). The color patterns of pyrrhocorid 
bugs provide three important methodological advantages not seer, m the butterflies (ZrzavJ 1995): 

(a) their color patterns are not limited to single organs (like butterfly wings); 

(b) the bugs arc hcmimetabolous: their patterns are formed more continuously than the butterflies’ 
ones, so that their analysts contains also an ontogenetic temporal component; 

(c) there are two independent patterns, epidermal pigmentation and cuticular melanization: their 
topological congruence may mark some more profound morphogenetic regularities which drive 
both patterns to codcvciop and coevolve. 

MATERIAL AND METHODS 
Material for comparative morphology 

Altogether 81 species of 32 genera of lhc I’yrrhocoridac (= 70% of generic diversity) were examined (see fable I ). 
Macioptcrous or brachyptcrcjs. but never mkroptcrcus mw^hs were selected for analysis. Some species [Pyrrhoc- 
oris apterus (Linnaeus. 1758). polymoiphic Dvsdercus spp.. Probergruihtui sexpunctalus Laperte, L332) were 
studied on a large material to evaluate morphological regularities involved in (heir individual color-pattern variabii- 
uy. Unless otherwise stated, only adult.; were studied 
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Material for developmental morphology 

The model pyrehocorid species, Pyrrhocaris apterus, was subjected to detailed morphological and ontogenetic 
analysis, using not only wildtypc bill also color molar ions and strains, vi/ . melanotic (m\ white (w - *h). yellow 
(y ~ yw), Pate (Pa), Apricot (Ap), mosaic (mo), yolk body (yl>). unstable micropleruus ( ump ), and reddish lobes 
<1?J [rtfl7)] (for reviews sec Soch# 1993. Slam* 19%) 

Prothciclic specimens (with precocious appearance of in&ginal characters in a larva or in a larval-adult 
intermediate), induced by JHA-treatment 'Mclhoprenc in acetone solution, Ipg/pl, topical application), were used 
to rovc.il pattern-forming processes involved during metamorphosis of the model species (P aplents, Dysdetcus 
cingu/uiwi (Fabric) us. 1775)1. Oour&c of poslocdysial mclanizatrOO was studied using specimens fixer! m difTcrcnl 
stages of tanning (last larvae, adults). 

Morphological analysis 

Arens of larval wmgpads were homdogized with those of adult wings according to Slys’ (1967) interpretation of 
forewmg venation in the Pentatomomorpha (Pig. 1A). f uture venation and fracture paitcni is visible or. wwgpsds 
of the 5th (last) instar larvae (Lj); it is usually distorted und nearly undtstmguishablc in prothctchc specimens 
Methodology of "reconstruction" of color-pattern organization was published in detail by ZrzavJ (1995; cf. 
Sijhout 3991, 1994). Only those presumed pattern centers which arc marked by a distinct spot m at least one 
specimen's forewing were used for the construction of a set of centers (Fig. 1C) The seven centers (cl to cl), the 
Color pullem ef any pyrrlroeond Species may bo homologi/cd with, was used ns a blueprint for analysis of individual 
color poller ns (Table I). Individual eoior patterns were coded "I” for active prepattern center, and “0" for 
inactive Naturally, uniformly dark wings (or their parts) bear r.o information about prepattem centers' activity; 
these centers arc then coded as ”?". 

Parsimony analysis of prepattem hierarchy 

Diversity of the bug color patterns is considered here to be derived from a stable system of pattern-form mg centers 
(the "prepaltcm"). so that is equivalent to diverse expression of the same prepattem (some prepattem centers 
remain inactive) The data m3tnx (prepotterr. centers vs species) was analysed using standard parsimony methods, 
but in a transposed form (centers arc grouped according to their co-aclivity in individual species). The current 



i : '.g I Pyrrhoeorid forewing: (A) Morphological tcuninology (mi - median fracture, cf - claval fracture. Sc, R, \f. 
Cm. M. and 2A - wing veins). (B) Structure cf background (aI to e4). (C) Structure of pattern (cl to c7) 
Orientation: proximal - above, distal - below, anterior - right, posterior - left. 
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Tub ). Expression of picpattcm centers in pyrrhoccnd genera anc species 


Gcnui'spccics 

cZ 

c2 

cj 

cd 

El 

El 

c7 

No 

Pyrrtioomdiic Amyol d Scrvillc, 1843 

1 

1 

1 

1 

1 

1 

1 

1 

Aderrhix flovtptes Slchlik. 

7 

7 

7 

7 

? 

7 

? 

2 

Aeschines bucculaus St!!. 1863 

? 

7 

0 

0 

l 

1 

1 

3 

Andlochus Sill. ISM 

0 

1 

0 

1 

i 

1 

1 

4 

A cotfUeberln (FabneiuS, 1 7X4) 

0 

0 

O 

0 

0 

0 

0 

5 

■1. Itrtcafipes St&l, 1 Ji 

0 

1 

0 

1 

1 

1 

1 

6 

A. lugripet i Burrncislcr. 1835) 

0 

0 

0 

0 

0 

0 

0 

7 

A refltxus Si! \l, 1 >163 

? 

7 

7 

> 

9 

7 

o 

8 

A nosus Sdl, 1863 

0 

0 

0 

0 

0 

0 

0 

9 

Armanilus orlhneephaloidcs (Brcddin. 1912) 

? 

? 

’• 

7 

•J 

7 

7 

10 

Calltbupkus iongtrvslrir (Drury, 1782) 

1 

0 

0 

1 

1 

1 

1 

1 1 

C'enuws carrtifex (Fabneius. 1775) 

0 

0 

0 

0 

0 

0 

0 

12 

Dermottmts erebus Distant, 1909 

? 

7 

? 

7 

7 

? 

? 

13 

Dindvmtts Stil. 1361 

0 

0 

0 

1 

1 

1 

l 

14 

D buolor Ilcrnch-Sehacffcr. 3784 

o 

0 

0 

0 

0 

0 

(1 

15 

l>. Jluvipcnnir Rlule, 1931 

7 

7 

7 

7 

7 

7 

0 

16 

D. versicolor (Hcmch-SchacITcr, 1850) 

9 

? 

0 

0 

0 

0 

9 

17 

Dynanenats \enustu (Waikcr. 1X73) 

7 


? 

1 

1 

1 

1 

18 

Dvsdcrcus Gu 6 rin MineviHe. 1831 

0 

1 

0 

1 

1 

t 

1 

19 

D (D>sa'ercus ) Guinn Mincvillc. 1831 

0 

1 

0 

1 

1 

1 

1 

20 

D (£).) atbofasctatiu Berg. 1878 

9 

7 

7 

5 

1 

1 


21 

D <D.) andreae (Linnaeus. 1758) 

7 

7 

c 

1 

1 

p 

1 

22 

D (D ) card malts Gcrsiacckcf, 1873 

0 

0 

0 

1 

1 

? 

? 

23 

D. (Dt cingula us (Fabrtcius. 1775) 

0 

0 

0 

0 

1 

1 

P 

24 

D. (DA conci/tnus Sdl, 1861 

0 

0 

0 

0 

1 

I 

0 

25 

Z) (£>.) fascudus Sigoord, 1861 

0 

0 

0 

V 

1 

) 

? 

26 

D. (D.) flavidus Sienorcl. 186! 

0 

0 

0 

1 

0 

0 

0 

2 ? 

D. (ZX) larnaicensts Waikcr, 1872 

0 

1 

0 

p 

1 

1 

1 

28 

D (D.) tongiroslris Sldl, 1361 

0 

0 

0 

0 

O 

■■ 

0 

29 

D (D.) melanodercs Karseh, 1892 

0 

0 

0 

0 

MM 

Mm 

0 

30 

D. (D) mmuius Hussey, 1929 

7 

? 

7 

7 

mm 

MM 

0 

31 

D. (D ) nu/nus Say. 1832 

0 

0 

0 

0 

0 

0 

0 

32 

D. (D) mgrofasctaius Still, 1855 

0 

0 

0 

P 

1 

1 

p 

33 

D. (D) obscuratus Distant. 1883 

? 

7 

7 

? 

9 

7 

? 

34 

D. (£>.) ruficeps (Party. 1833) 

7 

7 

? 

7 

7 

7 

? 

35 

D. (D.) ruficolhx < Linnaeus, 176*5) 

0 

0 

0 

P 

P 

P 

p 

36 

D. (D) sanguinarius Stil. I 8'0 

0 

! 

0 

0 

1 

1 

1 

37 

D. (D ) supers! tltasus (Fabncius. 1775) 

0 

0 

0 

I 

) 

P 

1 

38 

D. (D ) suturelhts (Hcmch-SchacfTer. 1842) 

7 

7 

7 

7 

7 

7 

9 

39 

D. (Weodysdercus) Srchlik. 1965 

0 

0 

0 

1 

1 

1 

0 

10 

D. (.V.) intermedins Distant, 1902 

0 

0 

0 

1 

1 

1 

0 

41 

D. (,V) prehosus Distant, 1902 

0 

0 

0 

! 

1 

1 

0 

42 

D. (ParaJysdercw) Steiilik, 1965 

0 

l 

0 

1 

1 

1 

1 

43 

D. (P) evanescens Distant. 1902 

0 

0 

0 

0 

0 

1 

0 

44 

D (P ) Jesinus Gcrstaeckcr, 1892 

0 

0 

0 

1 

1 

1 

0 

45 

D iP )iaemgti (Fabricius, 1775) 

0 

0 

0 

1 

1 

1 

p 

4 1> 

L> (/' ] purr'ilus (Hcmch-SchaelTer, 18-5.7) 

0 

] 

0 

1 

1 

? 

? 

47 

D. If) solcnis (Herrich-Schaaffer, 1843) 

0 

0 

0 

0 

1 

1 

0 

48 

D (Megadysdercus) mesiositgmc Distant, 1888 

0 

0 

0 

0 

0 

■.A 

0 

49 

Eclataju Amyol ct Scrvillc. 1843 

0 

0 

0 

0 

0 

0 

BlJ■ 

Hi 

F.. founts SlSt, T863 

7 


7 

7 


7 

0 

51 

E. vphlba'ir.oiti (Huminister, 1835) 

0 

(1 

0 

0 

0 

0 

0 

52 

E. semmger Stil. 1863 

9 


7 

0 

0 


0 

53 

Euscopus Still, 1870 

0 

0 

0 

1 

1 

1 

1 

54 
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Tab. I. Continued 


E. aibatus Distant. 1909 

? 

7 

0 

1 

l 

l 

1 

55 

E rufipts SHI, ! S 70 

? 

7 

0 

0 

1 

1 

1 

5 6 

Gromierui rtlflc.eps Vllltcre. 1951 

0 

0 

0 

0 

0 

i) 

0 

57 

I.ulosiana aegyptius (l.mr.acuS, 1758) 

7 

7 

0 

0 

1 

1 


58 

MtUmphamt St51. 1868 

0 

0 

n 

1 

I 

l 

) 

59 

M Jabtr (hubncius. 1787) 

? 

7 

? 

1 

l 

3 

1 

60 

M. fulvemarginatus (Dohm, I860) 


7 


7 

1 

? 


63 

Nvndtndymus migratornu (Distant, 1903) 

7 

? 

7 

0 

7 

7 


62 

Qbslelrtxella abortive/ (Gerais eCker, 1873) 

Parcth/tdyrrvs 

7 

? 

7 

7 

•> 

7 

7 

63 

ntadagascantnsu (Ulur.chjrd. 1849) 

7 

V 

? 

1 

1 

1 

1 

64 

Faraeeiatops costults (Walker, 1873) 

0 

0 

0 

0 

0 

0 

0 

65 

Probergiothiux Kirkaldy, J904 

1 

0 

0 

0 

1 

1 

1 

66 

P exsangvts (Gcrsiacclcr, 1892) 

1 

c 

0 

0 

0 

0 

1 

67 

P mgricorms Still. 1861 

p 

c 

0 

0 

0 

0 

1 

68 

P notabihs Distant. 1902 

1 

0 

0 

0 

0 

0 

1 

69 

P sanguinol&is Amyct el Service. 1843 

1 

0 

0 

0 

0 

0 

0 

70 

P scii/eUaru Walker, 1872 

0 

0 

0 

0 

1 

0 

1 

71 

P sexpunctatus Laportc, 1832 

1 

0 

0 

0 

1 

1 

p 

72 

Pseudindra venucosa (Distant. 1908) 

? 

? 

? 

? 

o 

7 

7 

73 

Pvnhocorts Fallen. 1814 

0 

0 

1 

0 

1 

1 

0 

74 

P. aptcras (Lrrnaeus, 17581 

? 

? 

1 

0 

l 

1 

? 

75 

P. fiebert Ku&chakcvich 1867 

? 


7 

? 

? 

? 

? 

76 

P Jujcopunctatus Still, 1858 

? 

1 

? 

? 

? 

7 

? 

77 

P. marginatus (Kolcr.ati, 1845) 

7 

7 

7 

7 

7 

? 

? 

78 

P larger Reuter, 1888 

7 

? 

7 

? 

7 

? 

? 

79 

/’ sibiricus Kuschikcvich, 1867 

7 

7 

7 

i 

7 

7 

7 

80 

P tibialis Sl3’. 1874 

0 

0 

P 

0 

P 

0 

0 

81 

Pynhopephts posihumus llorvath, I 8 S 2 

0 

0 

0 

0 

1 

1 

0 

82 

ftuseius puihebm Tiergroth. 1926 

0 

1 

7 

1 

1 

1 

1 

83 

Said mdcs ortiatului Breddm, 1901 

? 

7 

7 


7 

7 

*> 

84 

Scuntiuv St'l. 1866 

0 

0 

0 

0 

0 

0 

0 

85 

5 mtlr/ai Cachjn, 1952 

7 

7 

? 

7 

7 

7 

■; 

86 

S (orsterS (Fabnems, 1781) 

? 

7 

7 

P7 

7 

7 

P7 

87 

.5 /renauis (Cachan, 1952) 

7 

? 

7 


7 

7 

7 

88 

ScrtciH v'iK Karvb, 1892 

1 

0 

0 

ft 

0 

0 

0 

X9 

.V ai'irmclanthes Karsch, 1892 

0 

0 

0 

0 

0 

0 

0 

90 

5 lundux (Reuter, 1882) 

1 

0 

(J 

0 

0 

0 

0 

91 

Siungc vanegata lildic. 1933 

? 

7 

7 

0 

1 

l 

1 

92 

Sicnatus cirtumanctus (Lcthicrry, 1833) 

? 


7 

1 

1 

l 

) 

93 

Slicluulax ctrcumstpta Sti), 1870 

0 

0 

0 

0 

0 

0 

0 

94 

Svneratus mudanganux Ghauri, 1972 

7 

? 

7 

0 

7 

7 

7 

95 


Generic and smbger.cn: names arc boldfaced. c! to t ?—prepattern centers (Fig It). No number of u column in 
Table 2; 1—present. I’ —present in seme individual*. 0—absent, ?—probably present (in species with uniformly 
• link wings or their parts), P 7 —probably present h some individual 


Lntncao classification was used as possible appnixrmij'jon oi the dtokrgram in an attempt to dea) with Ihc lacking 
phylogenetic analysis of the PyrThocondsc (Schaefer 1993). Only three hierarchical levels, family, genera, acid 
species, were used assuming that pyr-hocond genera are mostly monophylctic, well-established Dysderc i*.« subgcn- 
Cia were used ils well (Table I). The putative “common ancestors of genera" were coded as “l* 1 if at least CISC 
congeneric species was “I”. The same method was used for coding the sub genera and the family as a whole. Genera 
and suhgCTKTd represented by a single species in this analysis were coded only emeu, as species Fach center was 
therefore coded as either *T'. or v '0", or in 81 species, in 13 "ancestors 1 ' of gcncra/subgeiicra. and in un 
"ancestor" of the family a« a whole, i e m 95 taxonomic units (Table 2). This dataset was analysed by Ilcnr.tgSfe 
(Version I 5; option .n*). 
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Tub 2 Mam* lislirg (be (Ustnbution of prcpaiicm centers ernor.g pyrrhocond species, subgcncra. gcnci-a. and a 
family (sequence of columns corresponds 10 ihc sequence of lax* in Table 1) 


No 11000001)00 I I I I I I t I I 1222222222233333333334 
1231567890123456?%90123456789D1234567890 


ci i ** 0000 ’O'*!o*ooi?’^oooooooo’oo^nocm 
c2 I **|fll0' , 0'*00' , (HI***l I ' > ?00000l00' > 00**fll0?rt 
c3 I ''OUOOO ’O *00 ?0t) *0 *00 *00000(1000 ?00 **00070 
c4 ] ?0 I 0 I 0 ?0 ?1 U ? l 0 7011 I I 1 I UO I 1 ] 00 *0 I * ? ! 0 I ? I 

c5 1 * )l 0 I 0 *0 ? I C *1 0 ? 0 I I I I I I 111 0 1 00*0 1 ?? m 9 | 

C6 ] '’I 1010 70*109 I 0*01 I I I I *M I0100-*0l ?*1 I I *1 

c7 i •> I IO I 000 * I Cl * I 00*1 I I I I 7 I 0 * 0 I 0000 I 7 * I I ] ''0 


No 4444444445555555555666B6666667““7?777778 
I 234507H9 0 I 2315 6 7WI 23 4 567S901234567890 

el 0000000 0000*0 70??0'*(J *77*701 I I I I 0 I ?0 ? ? ? ? * 
c2 0001000100070? O'* *0 *0 7* 7 ? 7 000000 0 0 70 ? ? ? ?? 
c3 00000000000*07000000?77?*000000007 1 1 ???? 
c4 11101110007001100011707100000000700????? 
c5 I 110 II I I 0 0* 001 I 10 I I f * * ? 1 0 I 0000 I F*l 1 **?*? 
e6 I I I I II *1 00*001 I I 0 I I t *?*] 0 l OOOOO l * I 1 ????? 
c7 000 100 l *000000 1 I I 0 *ll7 7 * IUII I 10 l 1 ’0'*?'*'*? 


N«iSS$S8888S999999 
123456789012345 

cl 0007(1 7 7 7 1 0 1 ??0? 
c2 00 I ?0 * * *000 * * 0 ? 
ci I 0 7 *0 * 7 *0 00 770 ? 
e4 OCI 70 7 7 70000100 
c5 I I I '>0***000 I 10? 
cA 01 I 70*7*0001 10? 
c7 00 t *07**0001 10* 


Panimony analysis of gross-morpholu|>ical position of prepaifern comers 

The prcpailcrr centers were also coded according to their placement on either clavus or cndocorium (between 
claval and median fractures) or cxoconum (between a median fraciurc and a costal margin), on either proximal or 
median ot distal pair of (he sclcrotizcd pari of the forewmg (claws •* corium). and in either micnnoi or medio- 
cubital or subcoslo-radial vein cells The data matrix (Table 3) was analysed by HcnmgSA (option ie*> 


RESULTS AND DISCUSSION 

Morphological organization of forewing coloration 

Culicular melamzation vs. epidermal pigmentation 

Diversity of the pyrrhocond forewing coloration is caused by superposition of two, probably 
independently developed and evolved, patterns—the pteridine pigmentation of epidermis (Socha 
& Nemec 1996; Forcar el al. 1996, Bel etal. 1997) and melamzation of the cuticle. Epidermis thus 
determines all white, yellow, orange, red, and red-brown shadows, cuticle various shadows of 
brown to black (epidermal pigmentation is visible only through transparent, ncnmelamzed cuticle). 

Larval wmgpads arc mere or less uniformly dark, covered with uniformly melamzed cuticle (Fig. 
3 A), and the complex color patterns are differentiating during adult metamorphosis. Developmental 
origin of the color pattern is thus very abrupt; its sequence may be visualized by genetic as well as 
epigenetic (JHA-treatment) disturbations (Socha 1984, 1985, 1987;Zrzavy 1995). Ontogeny of 


283 



Tabic 3. Gross-morphological position of prcpaitcm centers. I - eerier or, ciavus. 2 - center on cr.doconux. 3 
- center on exoconum. •* - center m proximal part of the clivus * corium, 5 - center in di«:al pan of the clivus 
+ corium, 6 center in median part of the ciavus * Corium. 7 center in intcianal field, H - ccntcT in medio-cubital 
field. 9 canter m suhcostoraduil field 



1 

2 

3 

4 

5 

6 

? 

s 

9 

<,/ 

1 

0 

0 

1 

0 

(1 

1 

0 

0 

c.2 

1 

0 

0 

0 

0 

1 

1 

0 

0 

c) 

0 

1 

0 

1 

0 

0 

n 

1 

0 

c4 

0 

] 

0 

1) 

1 

1) 

0 

1 

0 

c5 

0 

I 
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0 

0 

1 

0 

1 

0 

a 6 

0 

0 

i 

0 

0 

1 

C 

fl 

1 

I 7 

0 

n 

i 

0 

1 

0 

0 

n 

1 


forewing epidermal pigmentation has never beer, analysed thoroughly because the pigmentation 
of larval wingpads is usually not visible. 

Pattern vs. background, and structure of the background 

Only dark areas which arc at least in one species distinguished from the light background and from 
other dark areas are treated as pattern elements. However, also the other, background, areas may 
be darkened in some species, or they may display some distinct color gradients. For example, in 
Dysdercus albofasciatus Berg, 1878, the whole proximal part of the corium (a2 m Fig. 1B) is dark 
but median complex of pattern elements ( c4+5+6 in Fig. 1C) is still distinct; in someD. obscurants 
Distant, 1883. specimens, the median patterns are very light and can be distinguished from the 
similarly colored background by different sculpture the dor is present structurally bul without 
its black pigment": Doesburg 1968: 103). Diversity ofpyrrhocorid coloration is then determined not 
only by differential activity of prepattem centers, but also by differential meianization of back 
ground areas; two wings with the same combination of active prepattem centers may not be similar 
to each other. 

There are at least tour forewing areas whose background meianization is determined independ¬ 
ently (Fig. IB); 

(a 1) Clavai area (ciavus). 

(a2) Hasiconal area (corium proximally to the median pattern excluding its costal margin). 

(a3) Disticoiial area (corium distally to the median pattern excluding its costal margin). 

(a4) Costal area (costal margin of a corium, especially of its proximal part). 

Structure of the pattern 

T here arc seven prepattem centers on the forewing, as revealed by independent expression in 
various pyrrhocond species (Table 1, Fig. 1C): 

(cl) basic!aval center, in the proximalmost part of the ciavus, between anal veins IA and 2A 
(PrabergrothiusK.'u'k-dldy, 1904, Sericocorh Karsch, 1892; perhaps n\soCu!libaphusS\h\, 1870), 
probably never extend distad. 

(c2) Disticlaval center : between IA and 2A in the posteriormost angle of the ciavus, sometimes 
probably extends proximad ( Antilochus StSI, 1863; Dysdenus Guerin Mcneville, 1831; Roscius 
iital. 1866). 

(c3) Basicoria! center : in the proximal part of the corium, posteriorly to M and median fracture, 
anteriorly to Cu (Pyrrhacoris Fallen, 1814; topology of the color pattern suggests its presence also 
in some dark species like Roscius gm/te/mt Bergroth, 1926). 







Median centers (c4 to c6 ) form a complex of median color pattern elements, difficult to honiolo- 
gizc. However, there arc some species or even individuals enabling to interpret the median color 
pattern as a complex of three independent pattern-forming centers {cf. Doesburg, 1968:45.54,70): 
Dysdercus ruftcoifis (Linnaeus, 1764), D ocreaius (Say, 1832),/) andreae (Linnaeus, 1758), D. 
concinnus Stdl, 1861, Probergrothius sexjmnctatus (sometimes even asymmetric, with different 
coloration of individual wings in a single specimen). 

(c4) Posterior median center, at distal margin of corium, between M and C.u , near to M-Cu mem¬ 
brane cell; independently expressed e.g. in Dysdcrcus flavidus Sigr.orei, 1861, but usually fused 
with the other centers of the median complex (r.51 6 , <-5). 

(c5) Central median center: in the median part of corium, between M and Cu, posteriorly to median 
fracture; generally, it forms a spot fused with centers c.4 and/or c6. 

(c6) Anterior median center: ir. the median part uf corium. at or near to R, anteriorly to median 
fracture; usually it extends antenad, reaching the costal margin of corium. 

(c7) Angular center: between costal and distal margins of the corium; at R (Prohergmthius) or, 
more frequently, between R and Sc{ CaUibaphus $l&\, 1870,/)iWyffi«sStal, 1861, and Dysdercus 
part). 

Co-development nnd cocvolutlon of prepattern centers 

Hierarchy of pattern-forming centers 

The parsimony analysis of the pynhocorid forewing prepattem centersshows asingle scheme (Cl 
0.77, RI 0.8 1 ) which connects two posterior-proximal centers {cl 1 3) wirh the disticlava! center {c2), 
and, on the other hand, two median centers (c5+d) with tlie angular center (c7) and then with the 
posterior median (r4) one (big. 2A). This cladogram is nor morphologically trivial since the gross- 
morphologicul information concerning position of the individual pattern- forming centers on the 



center 1 
center 3 
center 2 

center 4 
center 5 
center 5 
center 7 



center 1 
center 2 
center 3 
center 4 
center 5 
center 6 
center 7 



center 1 
center 2 
center 3 
center 4 
center 5 
center 6 
center 7 


Fig 2. Parsimonious hiciaichics of ihc prepauern centers obtained from (A) pynhocorid comparative morphol¬ 
ogy: IB) developmental morphology of R apltrus and D cingulatu*; (C» grow-morphological characterization of 
centers’ positions. 
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forewing (Table 3) provides different, incompatible, results (including cu mponen ts ei5 »<5 4 7, 
cl i-4 J 5, and efrt 7; Fig. 2C). Consequently, the obtained hierarchy of the prepattem cenrers does 
not simply reflect their positions on the developing forewing but must be governed by some 
additional (epi)genetic mechanisms. 

Individual variability of adult color patterns 

{a) Individual variability of P apterux is based predominantly on various mclanization of back¬ 
ground ureas a2 and ui. especially of their endocoriul parts. Spot cS sometimes fuses with the 
daval melanization (similarly as ir. Roscius guiltelmi), median spot c5+6 may exceptionally be 
antero-posteriorly fragmented by the median fracture (Henke 1924; R. Socha pers. comm.). 
ib) Probergrcthius sexpunctatus displays independent expression of both median centers, c5 and 
c6. They arc usually fused into a single spot but they may be developed as two distinct spots, or 
one of them may be lacking. 

(rj Many species o fDysdercus [e g. A co/laris Blotc, 1931, A imitator (j(ote, 1931, A mimus(Say, 
1832), D. fluvolimbutus Stal, 1861, D. concinnus Stal, 1861, D. obsettrafus Distant, 1883, A ntimu- 
lus Hussey, 1929 ,13 fuivoniger (DeGeer, 1773),/) mounts Distant, 1901, A njicollis (Linnaeus, 
1764). Doesburg 1968; Zr/avy & Nedv&J 3 997 ) are highly variable. Usually they show (J ) inde¬ 
pendent regulation ofmehmization of the pattern and background areas, (2) coupled regulation of 
almost all individual pattern centers (uniformly light and uniformly dark specimens often coexist), 
(3) complex structure of the median pattern displayed by its extreme variability, and (4) .strong co¬ 
activity of median (c4+J1 6) and angular (r-7) centers. 

Genetics of coloration 

Most of mutations and strains of P. opiums affect body coloration but ir is usually limited to 
changes of the epidermal pigments. Only melanotic ( m |, unstable micropterism (ump), and red¬ 
dish lobes (17) [ri(!7)] affect organization of the color patterns: 

(a) m (Slama 1998) is inherited as autosomal recessive and its phenotype effect consists in pro¬ 
nounced melanism of the wings and pronotum: the black spots as well as the distal dark margin of 
the corium are slightly broader and red background tends to be darker; sometimes, both corial spots 
are connected by a narrow stripe running along the median fracture, this mutation brings no 
information aboui organization of the color pattern and its function may be interpreted as simpic 
change in the rate or timing of propagation of asigiial that establishes spot boundary and/or in the 
threshold of response to this signal. 

lb) ump is sex-linked recessive and genetically unstable; Socha (1 993, «995) speculated about its 
possible trar.sposon-mcdiated origin. Ihis mutation causes irregular reduction of the wings to 
micropterous condition, often asymmetric within a wing pair, together with corresponding distor¬ 
tion of color patterns. Similar modifications of color pattern were found in teratologica! micropter- 
ous specimens by Seidcnstiickcr (1953). 

(c) rl(I7) strain was selected from a standard laboratory population: it contains specimens with the 
most adult-tike coloration on L s wingpads but wiih the wilcllypc adult coloration (Socha 1984,1985, 

1987). This strain was found to be stable for many generations ar.d not influenced by any external 
affects (photoperiod, JHA treatment). Genetic analyses show the rl lrait(s) as polygenic and not 
linked to any of the genes affecting body coloration. The trait is interpreted as causing hetero- 
chronic shiftof color-pattern differentiation to earlicrstages, independently of stable timing of the 
gross morphogenesis of a wing. Putative “precociously metamorphosed individuals (PM1)'\ de¬ 
scribed by Socha (1987) within rlf}7) strain, are evidently larvae with some further adult-like 
features especially in pronotal and abdominal coloration (but with larval wingpads, tarsi, scent 
glands, genitalia, and inner reproductive organs; Stys& Da vidovS-Vilimova 1989). 



Development of\\ apterus and 1) cingulams coloration 

(a) Last larvae (L«) of P apterus usually have dark wiogpads with light costal margins (about 75% 
of standard laboratory population; Socha 19S4, 1985). From this stripe (= ad) the light area may 
extend posteriorly, usually in two tongues, proximal ( a 2 , not reaching future elaval fracture) and 
distal ( u3. it encirclesi\5+tf remaining {used with distal melanization. Fig. 3 A), there are also two 
small nonmelanized areas situated at tips of both longues and developed primarily as independent 
of them. Levels of expression of proximal and distal tongues are independent [c. g. in rtf 17/ the 
distal tongue is significantly more developed. Fig. 3AJ. Future elaval fracture is usually not visible: 
there is a single posterior dark area, uniting Helds situated both anteriorly and posteriorly to the 
elaval fracture ({./+.?-J & a I). During the postecdysial melanization of freshly emerged L-larvae, 
futurer516 spot is visible even m uniformly dark wildiypewingpads and is fused with the pad hasc 
by a narrow darker slope (along posterior border of«4). 

(b) Differentiation. of individual pattern elements is not tightly coupled. In ri( i 7) strain of/? apter¬ 
us, ihere is a high proportion of adults without the proximal spot (<:•.?). Whereas di iTerentiation of 
the median spot (c 5-6) was shifted to L a L, molting so dial adult-like coloration appears in L , c3 
remains to be differentiated during metamorphosis but may not he developed al all Substrain of 
rift 7) with .secondai ily stable presence of c3 was also selected (R Sochu. unpubl.; Socha 1993 
247). without any influence on tuning of the expression ofc5+6. There are three types of individu¬ 
als: 

(Awildlypeindividuals; c3 (L--Ad);cJ+d(L* Ad), 

(ii) rt(i 7) individuals without c3: c3 (never); c5 1 6 (L*-L s ); 

(in') rid 7) individuals with c3: c3 (Li Adi; c5~6 (L ; L<). 

(c) Prothctelic specimens of P. apterus (Fig. 3B) show- that the median spot (c5 6) is restricted by 
extension of light costal stripe posleriad in the distal pail of a wing(fonningni)andbyoriginofa 



Fiy 1 Morphogenetic organization of color patterns of /’ apterut (mapped on an idealized L t wingpud). (At 
according to individual variability oft. lobrt [wildtype while areas are nonmelamzCd, ill 17) strain white end 
hatched areas arc tKinmdamzed], (K) according; to prolheJelic specimens Contour lines and patterning indicate 
how individual fields tend u> be metallized (from blue* always melajuzed. lo white rwver nieL.ni/edi 
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new light area forming a2, the median spot is connected with the wing base by a dark stripe running 
anteriorly to the median fracture The claval fracture is sometimes marked by a light line posterior to 
a dark stripe running along Cu The prothetelie individuals also tend to possess more or less 
melamzed background (intermediate between dark L, and light adults) 

(cl) Young larvae (to Lj) o (D cingula ins have uniformly dark lobes (without light costal margin), L< 
larvae have nonmelamzcd background areas al, a 2 , and proximal part of a4 , the median spot 
(c5+6) remains fused with dark distal part of a lobe (a.* 1 membrane) (Similar adult coloration, with 
melamzed cV-“5+6+7&<j 3, parallelly evolved mZ> ruficolhs.D mimics+D imitator - D bloetei, 
and/.) obscurants, according to Zrzavy A Nedvdd 1997) Prothetelie specimens of/) cinguiatus 
tend to possess median spot fused with wuig base by a dark stripe along the median fracture, and 
more or less melamzed costal margm of a wing (a4) 

The following conclusions arc possible 

(/) Differentiation of the color pattern is independent of structural morphogenesis of a forewing 
Timing of color-pattern development is not controlled by hormonal or environmental factors 
(//) Individual color-pattern centers are controlled independently All pattern-forming centers may 
independently be subjected to developmental (and evolutionary) change 
(«/) Both rl(!7) and prothetelie specimens show compatible scenarios of color pattern differentia¬ 
tion (proximal-posterior complex cl+2*3 vs median complex c.S+6) The median spot is sometimes 
fused with more proximal elements (some aberrant adult wings, postecdysial melanization of Lj 
lobes, some prothetelie specimens) and sometimes with more distal ones [some aberrant adult 
wings, some L* wingpads lik erl(l7)] This is probably caused by its composite nature, some proth- 
etelic specimens suggest that c6 is an extension of the basal melanization of a lobe and c5 of ns 
distal melanization (Fig 3B). Spotsc4 and c7cannot be classified since they are not exptessed in the 
model species 

Conclusions 

Both comparative and developmental morphology provide compatible results as concerns hierar¬ 
chical relationships of the prepattem centers cl +2+3 vs c4+ 5* 6\7 (comparative analysis) and 
el-2+3 vs c5+6 (developmental morphology) In both cases, the hierarchy is not compatible with 
that derived from adult structure of the wing (cf-2 vs c3'4*5\s c6+7) The pattern-determining 
system is probably determined earlier than the wing structure is differentiated and probably inde¬ 
pendently of it las visualized by rl(! 7) specimens] 

The generalized pynhocond color pattern (not necessarily but possibly the pyrrhocorid ground- 
plan) is a light forewing with dark median pattern (spot or transversal stripe, c4 * 5 » 6, or some of 
them). IT is often accompanied by the dark clavus (cl *2 & al, or some of them) and by the dark 
angular spot ( c7) So, there are three topological, hierarchy-independent, complexes of color- 
pattern centers forming three dark areas, which are isolated from each other by light background 
areas (Fig I) The complicated forewing coloration is then morphogenetically easy to evolve Most 
species with the median spot possess also the angular spot because they both form a single morpho¬ 
genetic unit 

Consequently, the general similarity of many pynhocond species is probably a mere conse 
quence of the shared morphogenetic pathway All animals with these pathways tend to response to 
similar adaptive regimes by evolving die same morphology. No adaptive convergence of the similar 
species (e g mimicry) must then be apnon expected, and more historical-ecological analyses are 
necessary to hypothesize the existence of mimicry nngs (Zrzavy & Nedved 1999) 
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